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Ottawa,  June  11,  1914. 

J.  B.  f'HAU.ii:!".  t>q , 

.•^iilHTinti'iKliiit,  l>i.iniMli>ii  Wiitcr  J'ower  Uniiuli, 

Ottjiwii. 
SiR.—  Kollowinir  yoirr   i,i»triu-li..n»  nf  Mii.V   T,   l'.>13.   1  f  .!itiiiii.-.l   niv  .•x;'iiriuiti<'ii 
of  that  p..rti..n  of  the  l';.-quia  reclamation  district  tributary  to  the  Saakntciiewan 
rivor.  aiui  lyiiiif  l..-twccn  Tho  Fas  and  (irand  Rapid*  in  flic  \-.  «  of  Manif^.l.n. 

Work  was  commencod  at  Cross  lalte  on  Juno  3,  which  '  .rliest  date  on 

which  thia  lake  could  bo  reached,  by  cauies  owinu  to  the  pre*.  ^.•«  in  Cedar  lake. 

Camp  wna  maintnined  at  Cmm  lake  until  July  18.  durinc  whi  .J.«  a  topoitraphica. 
•urroy  woa  made  of  u  considerable  portion  of  'he  peninaulo  between  the  fcaakatchowan 
rivf  nd  Cross  lake,  together  with  a  travewe  of  the  shore  line  and  soundinB*  of  th* 
waters  coutlgiioui  thoroto.  On  completion  of  this  work,  camp  was  moved  about  fivf 
I  miles  ui)stream  to  Tho  Narrows,  which  is  at  the  eastern  extremity  of  Cedar    lukc 

From  thlH  point  tho  traverse  and  profile  of  the  river  was  completed,  and  the  topo- 
graphy of  the  various  islan.l^  in  the  river  and  shores  of  Cedar  lake  in  the  vicmity  of 
The  Narrows  taken.  A  very  great  number  of  soundings  were  taken  in  the  river  and 
in  the  eastern  end  of  Cedar  lake. 

During  June  and  part  of  July,  the  swamp  in  the  interior  of  the  Cross  lake  penin- 
sula reniiiined  frozen  to  «u<h  on  extent  that  no  exnniinution  of  the  underlying  mate- 
rials could  be  made  to  a  jrreater  depth  than  1  or  2  feet.  For  this  reason  a  party  had 
to  be  sent  back  to  Cross  lake  to  n^ake  tests  later  in  the  season. 

In  mnkins  soundiiiRs  at  Rabbit  Point  no  shoal  of  importance  was  discovered. 
Nevertheless,  it  seem,  .niite  certain  t'  a  shoal  exists  slightly  to  the  eastward  of 
tho  point.  Soundings  were  taken  dire  off,  and  also  'o  the  westward  of  the  point, 
but  none  were  taken  to  the  ea  nvard.  J  failure  to  locate  and  survey  this  shonl  i» 

t''e  result  of  a  misun<!erg',ndi.\i'  .(  my  instruction^  and  for  the  snmo  renaon  no 
soundiniis  were  ta':eu  otT  Du.x-un  island,  which  is  located  at  the  west  end  of  Cednr 
lake  near  the  en''      -e  of  thu  -    •'  'tchewan  river. 

A  line  of  le>  7.-as  run  nt  oss  High  Portage,  nnd  n  very  short  series  of  simul- 
taneous cauire-reodings  taken  lu  both  lakes.  The  survey  work  was  concluded  by  n 
traverse  of  the  Swallow  creek  branch  of  the  Saskatchewan  river,  a  traverse  with  pro- 
file and  soundings  of  the  boat  chnnnel  of  the  Saskatchewan  as  far  as  Brown  Rock  and 
n  tntverre  with  souiidina?  from  the  Brown  Rock  to  The  Fryinispan. 

The  Brown  Rock  is  about  4  miles  upstream  from  the  Hudson's  Bay  Company's 
(in,;t  .It  Clieniiiwiiwin,  nnd  the  FryinppaM  is  about  12j  miles  up  from  the  same  point 
measured  along  the  boat  channel.  There  is  an  outcrop  of  rock  at  both  these  points 
IS  well  iw  nt  Chemawawin.  and  they  are  the  only  places  in  this  vicinity  high  enough 
to  make  camp  on  during  high  water. 

The  party  started  to  break  up  on  September  26  and  by  October  6  was  so  reduced 
as  to  make  it  impossible  to  continue  tho  survey  work;  consequently  the  remainder 
was  organized  into  a  party  tor  the  securing  of  soil  samples,  of  which,  unfortunotely, 
A-i)  have  been  unable  to  procure  an  analysis. 
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I  regret  that  the  work  on  the  river  could  not  be  completed  as  far  as  The  Pas, 
as  a  profile  of  this  section  from  Cedar  lake  to  The  Pas  would  greatly  assist  in  a  solu- 
tion of  the  reclamation  problem.  It  is  not  absolutely  essential  at  this  stage,  however, 
but  the  absence  of  the  information  leaves  the  question  of  the  necessity  for  improve- 
ment of  this  part  of  the  river  somewhat  obscure. 
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OBJECT    OF    THE    INVESTIOATION'. 

On  the  2eth  day  of  January,  1912,  an  application  was  made  on  behalf  of  the 
Dominion  Land  and  Drainage  Company  for  "  authority  to  drain  and  reclaim  all  the 
ungranti  i  lands  on  both  sides  of  the  Saskatchewan  River  and  all  the  branches  there- 
of, including  the  lands  surrounding  Cedar  and  Cross  lakes,  whether  submerged  or 
occasionally  submerged,  from  The  Pas  to  (iraiid  Riipids." 
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The  application  further  states  that  "  the  object  of  the  applicants  is  to  construct 
the  necessary  works  to  enable  the  said  lands  to  be  used  for  farming  purposes." 

On  January  31,  1912,  another  application  was  made  on  behalf  of  the  same  com- 
pany for  "  authority  to  drain  and  reclaim  all  the  ungranted  lauds  within  the  water- 
sheds of  Big  I  ake  river  and  Overflowing  river." 

The  application  states  further  that  "  the  object  of  the  applicants  is  to  construct 
the  necessary  works  to  enable  the  said  lands  to  be  used  for  farming  purposes,"  and 
••  it  is  tiie  intention  of  my  clients  to  construct  one  general  system  of  drainage  and 
rci'liiniiitioii  wiirks  cuvcriuff  all  the  luiiils  applied  for,  botli  i;>  this  letter  mid  in  my 
previous  letter  of  26th  of  January  last." 

In  view  of  these  Applications,  I  was  instructed  to  examine  the  district  and  to 
inquire  into  the  conditions  as  to  drainage,  etc.  My  investigations  were  conducted 
for  the  purpose  raninly  of  determining: — 

(1)  The  possibility  of  relieving  from  flooding  the  lands  cited  in  the  appli- 
cations of  the  Dominion  Land  and  Drainage  Company. 
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(2)  The  cost  of  constructing  the  works  necessary  to  afford  such  relief. 

(3)  The  economic  advantages  to  be  derived  from  the  construction  of  such 

works. 

In  addition  to  these  considerations  I  also  had  regard  to  the  effect  which  the  con- 
struction of  the  reclamation  works  might  have  on  navigation  and  the  development  of 
the  power  at  Grand  Rapids,  but  these  may  be  said  to  be  included  in  the  third  item 

cited  above. 

The  Paxqitia  District. 

The  name  "  Pasquia,"  as  applied  to  this  district  by  the  late  Mr.  Ogilvie,  was 
intended  to  include  the  entire  area  affected,  in  a  greater  or  less  degree,  by  the  flood- 
ing of  the  lower  Saskatchewan  river.  This  he  called  the  "  Pasquia  Reclamation  Dis- 
trict," and  it  has  since  been  known  by  that  name,  although  in  my  report  on  my  1912 
work  I  applied  the  same  name  to  the  eastern  half  of  the  district.  The  district  is 
about  150  miles  long  by  70  miles  wide,  and  extends  from  near  the  head  of  the 
Sipanok  channel  on  the  west  to  Cross  lake  on  the  east.  It  is  divided  near  the  centre 
by  a  ridge  of  higher  ground  on  which  is  situated  the  town  of  Le  Pas,  commonly 
called  The  Pas,  the  only  town  in  the  district  outside  of  the  Hudson's  Bay  trading 
posts.  Besides  the  numerous  channels  of  the  Saskatchewan,  the  only  rivers  of  impor- 
tance are  the  Carrot  and  the  Pasquia,  both  of  which  are  in  the  western  half  of  the  dis- 
trict. In  addition  to  the  many  small  lakes  and  ponds,  there  are  numerous  lakes  of  con- 
siderable size  such  as  Cumberland,  Saskeram,  Reeder  and  Pas  lakes  :n  the  western 
half,  and  Atikameg  or  Clearwater,  Cormorant,  Moose,  Cedar,  and  Big  lakes  in  the 

eastern  half.  ,  , 

West  of  the  Sipanok  channel  the  Saskatchewan  flows  over  sharp  grades  and 
follows  strictly  the  true  channel  of  the  river  but,  nearing  the  Sipanok,  the  grade 
flattens  and  the  water  divides,  part  going  through  the  Sipanok  in  high  water,  a  much 
larger  part  going  northerly  to  Cumberiand  lake,  and  the  balance  following  the  old 
river-bed.  The  water  all  re-unites  at  The  Pas  to  be  again  divided  and  finally  re- 
united at  Cedar  lake.  On  this  last  stretch,  from  The  Pas  to  Cedar  lake,  the  principal 
channels  are  the  Saskatchewan  proper  and  the  Summerberry,  the  latter  of  which 
receives  the  drainage  from  Clearwater,  Cormorant  and  Moose  lakes  through  Moose 
creek.  In  the  vicinity  of  Cedar  lake,  and  for  some  distance  west,  there  is  a  perfect 
maze  of  channels,  but  all  converge  in  Cedar  lake. 

It  was  reported  to  me  that  a  very  considerable  volume  of  water  is  deflected  from 
its  proper  outlet  in  the  Churchill  river  to  an  outlet  in  the  Saskatchewan  river  by  way 
of  Cumberiand  lake.  Should  this  be  found  to  be  the  case,  it  might  be  regulated  at  or 
near  the  point  of  overflow  with  considerable  advantage  to  drainage  in  the  Pasquia 

district.  .,       ,    .   .     ^v- 

The  whole  district  comprises  an  area  of  about  10,000  square  miles,  but  m  this 
report  we  are  concerned  with  only  the  eastern  half.  The  total  area  of  the  eastern 
portion  of  the  district  draining  to  the  Saskatchewan  river  and  Cedar  lake  is  approxi- 
mately 6,230  square  miles,  but  this  includes  a  considerable  area  to  the  north  of  Cor- 
morant lake  whicli  is  well  outside  the  reclamation  district. 

Discharge  of  Saskatchewan  River. 

Previous  to  the  year  1913,  but  few  measurements  of  the  discharge  of  the  lower 
Saskatchewan  river  had  ever  been  made.  In  the  year  1909,  Mr.  Forward  C.E  acting 
for  the  Public  Works  Department,  made  a  measurement  by  means  of  surface  floats  at 
Grand  Rapids,  and  anotlier  measurement  at  The  Fas  m  the  suiiie  ^t-ai:  lu  1910  Mr. 
Wm  Ogilvie,  D.L.S.,  made  two  meterings  nt  Grand  Rapids  for  the  W^ater  P'lwer 
Branch.  In  1911  the  Department  of  Public  Works  secured  two  metanngs  at  The 
Pas.  Two  meterings  at  The  Pas  and  three  at  Grand  Rapids  were  secured  by  the 
Water  Power  Branch  in  1912.   These  three  measurements  made  at  Grand  Rapids  were 
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taken  at  the  same  station  as  the  two  measurements  made  by  Mr.  Ogilvie  in  1910,  and 
the  information  afforded  by  this  series  made  it  possible  to  construct  an  approximate 
discharge  curve  for  this  station.  No  systematic  series  of  gaugings  or  meterings  were 
undertaken,  however,  until  the  year  1913,  when  the  Water  Power  Branch  established 
a  new  station  at  The  Pas  and  procured  twenty-seven  meterings.  Five  meterings  were 
also  taken  at  the  Grand  Rapids  station  in  1913. 

The  station  at  Grand  Rapids  is  i.oar  the  eastern  limit  of  the  Pasquia  district, 
while  the  station  at  The  Pas  is  near  the  centre.  It  is  much  to  be  rogretted  that  no 
meterinR  station  has  been  established  at  the  western  limit  near  the  Sipanok  channel, 
although  this  is  not  of  so  much  importance  in  a  study  of  the  eastern  portion  of  the 
district  as  of  the  western  portion. 

As  previously  stated,  the  ridpe  at  The  Pas  divides  the  Pasquia  district  into  two 
sections  which  are  more  or  less  distinct,  and  must  be  treated  separately,  except  as  to 
the  final  outlet  which  is  common  to  both.  Where  the  river  passes  through  the  ridge 
at  The  Pas,  the  cross  section  is  somewhat  contracted,  and  this  regulates  the  discharge 
at  this  point  by  holding  back  a  large  percentage  of  the  flood  waters  in  storage  between 
The  Pas  and  the  Sipanok  channel.  However,  as  long  as  the  storage  west  of  The  Pas 
is  not  reduced,  the  discharge  at  The  Pas,  together  with  the  run-off  from  the  portion 
of  tlie  Pasquia  district  east  of  The  Pas,  will  give  a  close  approximation  of  the  flow 
that  will  have  to  be  provided  for  in  any  scheme  of  reclamation  for  the  eastern  district. 

The  condition  of  flooding  on  the  lower  Saskatchewan  follows  the  melting  of  the 
snow  in  the  Rocky  Mountains,  and  hence  varies  in  extent  and  duration  according  to 
the  snowfall  and  temperature. 

The  rainfall,  of  course,  is  an  important  factor,  and  there  are  other  influences 
which  affect  the  result,  but  no  possible  combination  of  circumstances  could  cause  a 
il'KKl  in  the  ubscnoo  of  snow  in  the  mountains,  or  prevent  a  flood  when  there  is  a  con- 
dition of  plenty  of  snow  followed  by  mild  weather.  A  late  cool  spring  invariably 
produces  a  flood  of  short  duration  with  very  high  water  in  the  summer,  gen  ally  in 
the  mouths  of  July  and  August;  while  an  early  spring  produces  moderately  hi;_ii  water 
throughout  both  spring  and  summer  with  very  low  water  in  the  fall.  This  is  the 
ease  with  all  snow-fed  streams  subject  to  flooding. 

In  1912  the  spring  was  late  and  cold,  and  the  water  in  the  river  was  consequently 
low  until  the  month  of  July,  when  the  warm  summer  weather  caused  a  steady  rise 
until  August  G.  On  this  date  the  peak  of  the  flood  was  reached,  and  lasted  for  three 
days  when  it  foil  somewhat,  but  remained  comparatively  high  until  the  end  of  Septem- 
ber, when  it  fell  steadily  at  about  the  same  rate  that  it  rose  in  July.  A  slight  rise 
Ciuly  in  November  made  unusually  high  water  for  that  season  of  the  year. 

In  1013,  llio  conditions  were  entirely  different.  The  spring  was  early  and  warm, 
and  tlie  water  rose  in  the  latter  piirt  of  April  and  first  part  of  May  almost  to  the 
maximum  heifilit  for  the  season.  It  was  only  moderately  high  throughout  the  senson, 
anil  fell  uniformly  from  September  V  to  a  very  low  level  in  the  following  winter. 

While  the  study  of  the  flow  in  the  river  has  not  extended  over  a  sufRoient  time  to 
justify  any  very  definite  conclusions,  an  examination  of  the  discharge  data  would  seem 
t<i  iiulieute:  (1)  Extremely  high  floods  of  sliort  duration  in  short  hot  seasons;  (2) 
Moll  rate  tlooils  in  long  mild  feasims;  (3)  A  return  to  approximately  the  same 
extremely  low  elevation  in  the  month  of  February  of  each  year. 

The  maximum  disebarfre  in  a  hich-water  year  lasts  only  for  two  or  three  dnys  and 
is  not,  therefore,  so  important  a  factor  as  the  mean  of  the  \T>  days  preceding  and  15 
days  following  the  maximum.  It  is  unnecessary  to  consider  moderate  floods  even  if 
of  lou'.:  iluration. 

The  extreniely  low  plevatinn  which  prevails  every  winter,  although  detrimental  to 
(lower  (li'velopnieiit  is.  in  tlie  iiKseiic'e  of  sun--  er  stornp',  ol'  ^rreiit  value  in  the  selienie 
of  rwlnmntion,  as  it  will  permit  Cedar  hike  to  be  drained  to  an  elevation  hut  little 
above  the  elevation  of  Cross  lake,  without  the  construction  of  a  very  wide  low  level 
canal. 
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The  flood  discharge  of  the  Saskatchewan  river  at  The  Pas  is,  in  ordinary  high 
water  years  about  60,000  to  76,000  cubic-feet  per  second  whil-  ♦he  lowest  winter  flow 
yet  recorded  was  but  little  over  4,000  second-feet.  The  winter  discharge  at  The  Pas 
mr.y  be  taken  at  5,000  second-feet.  This  makes  it  possible  to  reduce  the  elevation  of 
Cedar  lake  to  such  a  point,  that  a  channel  of  moderate  width  will  be  suflicient  to  pre- 
vent it  rising  high  enough  in  summer  to  cause  flooding  of  the  reclaimed  lands. 

During  flood  periods,  the  Saskatchewan  river  flows  in  part  into  Moose  lake,  and 
it  might  be  at  first  supposed  that  the  storage  in  Moose  lake  would  keep  up  the  winter 
flow  at  The  Narrows ;  but  it  will  be  readily  seen  that  the  lowering  of  Cedar  lake  \yill 
stop  the  flow  which  now  passes  from  the  Saskatchewan  river  into  Moose  lake  during 
high  water,  and  only  the  run-off  from  the  Moose  lake  basin  will  come  from  that 
quarter. 

Sliould  there  be  any  considerable  discharge  from  Cormorant  lake  to  Moose  lnk«> 
by  wny  of  Fros;  creek,  and  thence  to  the  Saskatchewan  river  by  way  of  Moose  creek,  it 
coul.l  bo  rejriilated  at  the  head  of  Moose  creek;  but  Moose  lake  could  not  be  held  very 
high,  as  it  would  probably  affect  the  drainage  of  a  portion  of  tht  area  which  it  is 
soupbt  to  reclaim  and,  a^ain,  the  lake  would  be  likely  to  overflow  through  Sturgeon 
river  to  the  north  arm  of  Cedar  lake.  Sturgeon  river  could  not  be  readily  dnmmed.  as 
it  rises  in  a  muskeg  which  extends  to  Moose  lake.  The  amount  of  possible  regulation 
at  Moose  lake  is,  therefore,  somewhat  limited. 

The  preate-t  disr-hnrge  at  The  Pas  during  the  year  1912.  the  first  year  in  which 
there  is  a  complete  record  of  gauge  readings,  was  in  the  month  of  August,  when  the 
average  for  the  month  was  67,73?  cubic  feot  per  second.  This  was  considered  a  high- 
water  year,  and  was  caused  mainly  by  a  lete  cold  spring,  which  prevented  any  material 
run-off  during  the  early  part  of  the  season,  thus  concentrating  the  flow  in  the  warmer 
part  of  the  summer.  This  condition  was  somewhat  supplemented  by  heavy  rains 
during  July,  a  part  of  August  and  September.  In  the  year  1913  the  greatest  flow 
was  ill  July,  when  tlie  average  for  the  month  was  60,402  second-feet. 

A  monthly  averatre  of  70,000  second-feet  discharge  at  The  Pas  may  be  considered 
as  very  uniLsual,  and  n  greater  discharge  than  this  is  so  rare  as  to  be  negligible  for 
the  purposes  of  this  report. 

Rainfall  and  Run-off. 

The  first  report  of  the  IMetcorologioal  station  at  The  Pas  appeared  in  the  issue  of 
the  montiily  weather  review  of  Juno,  litlO,  since  which  time  montlily  reports  have 
;!pli;'i\rc(l,  lull  witli  ciMisiiU'rablc  irri'fruliirity. 

From  June  to  December,  1910,  the  seven  montlis  reported,  the  rainfall  amounted 
to  12.75  inches.  In  ton  months  of  1911.  omitting  January  and  June,  the  total  pre- 
-ipitation  amounted  to  16.2:!  inches  while  in  eleven  months  of  1012,  omitting  April, 
it  was  10.00  inches.  There  is  no  report  for  the  months  of  April  or  June  in  1913. 
which  leaves  the  data  very  incomplete  for  the  year,  as  the  rainfall  during  these  two 
montlis  is  usually  comparatively  heavy.  The  greatest  precipitation  recorded  at  The 
Ph^,  according  to  the  report  of  the  Weather  Bureau,  was  for  the  month  of  July,  1911. 
and  amounted  to  4-67  inches  for  the  month.  In  the  month  of  Jub',  1912,  the  rainfall 
was  4-39  inches,  and  in  September  of  the  same  year  it  was  3.59  inches,  which  is  a 
record  for  that  month. 

There  are  no  other  stations  in  the  Pasquia  district  reporting  rainfall.  Some 
roports  were  made  from  Cumberland  House  in  1911,  but  these  were  discontinued  with 
the  November  report  of  that  year.  The  reports  from  Melfort,  Swan  river  and  Lost 
river  are  attached  to  this  report;  all  these  are  in  the  Saskatchewan  basin  excepting 
Swan  river. 
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The  area  of  the  Saskatchewan  drainage  basin  Ij  ing  between  the  Pas  and  the  Nar- 
rows is  approximately  5,230  square  miles.  Over  this  large  area  there  are  not  likely  to 
be  any  general  storms  of  great  violence.  Very  heavy  storms  will  probably  occur  from 
time  to  time  over  some  part  of  the  drainage  basin,  but  never  over  the  whole  area  at  t'.ie 
same  time.  While  it  will  be  imperative  to  provide  for  such  storms,  in  designing  the 
interior  drainage,  they  will  havs  but  little  effect  on  the  outlet.  If  an  outlet  be  pro- 
vided with  sufficient  capacity  to  carry  off  the  maximum  monthly  rainfall,  no  flooding 
will  result  from  occasional  heavy  storms  over  small  areas. 

The  annual  precipitation  in  this  district  is  light,  the  average  amounting  to  about 
17  or  18  inches.  There  is  a  record,  however,  of  604  inches  having  fallen  at  Melfort  in 
July,  1912,  although  no  such  fall  has  ever  been  reported  at  The  Pas.  Assuming  that 
6  inehes  of  rnin  may  fall  over  the  whole  area  in  30  days,  and  that  the  run-off  during 
the  growing  season  of  June,  July  and  August  will  not  exceed  30  per  cent  of  the  rain- 
fall, we  have  1-8  inches  run-off  from  the  whole  area  in  30  days.  This  is  equivalent  to 
•00252  cubic-feet  per  second  per  acre,  or  1-6128  cubic  feet  per  second  per  square  mile. 


-  r 
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The  total  discharge  from  5200  square  miles  at  this  rate  would  be  8,386  cubic  feet  per 
second.  This  run-off,  taken  in  conjunction  with  the  discharge  at  The  Pas,  gives  an 
approximation  of  the  discharge  at  the  Narrows  under  reclamation  conditions. 

In  the  year  1901,  there  was  a  very  unusual  flood  on  the  lower  Saskatchewan,  when 
almost  the  whole  of  the  Pasquia  district  was  covered  with  water.  It  has  been  estimated 
that  the  discharge  at  The  Pas  reached  considerably  over  100,000  second-feet,  and  pos- 
sibly as  much  as  150,000  second-feet.  The  peculiar  combination  of  circumstances 
which  paused  this  enormous  flood  may  never  occur  again,  bui  in  ordinary  high-water 
years  there  may  be  as  much  as  75,000  second-feet  passing  The  Pas  for  a  few  days  hi 
the  peak  of  the  flood.  As  previously  stated,  a  monthly  average  of  70,000  second-feet 
ij  exoc-=sive,  and  this,  in  '■nnjimftioTi  with  the  rv.n-nff  nf  a.,!?Sfi  p.f^cnnd-feet,  would  prive 
a  discliarpo  at  the  Narrows  of  78,386  cubic  feet  per  second. 

An  examination  of  the  run-off  data  submitted  herewith  shows  the  maximum  run- 
off to  take  place  in  the  Little  Saskatchewan  in  April,  and  amounts  to  1-55  cubic  feet 
per  second  per  siiuare  mile.    This  is  over  the  comparatively  itmall  area  of  1,250  square 
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mileH,  umi  is  the  maximum  receded  in  Manitoba  by  the  Water  Pflwr  Branch.  In 
view  of  this,  and  haying  regard  to  the  large  area  and  Cat  grades  of  the  eastern  Pas- 
quia  district,  it  seems  unlikely  that  the  run-off  from  the  dibtrict  will  ever  exceed  my 
estimate  of  1-61  cubic  f««t  pe-  second  per  square  mile. 

Temperature. 

Maximum  and  minimum  temperatures  were  observed  at  Cross  lake  and  Cedar 
lake  in  1912  during  the  pe.-''c  J  the  party  was  on  the  ground,  and  a  practically  continu- 
ous record  was  obtained  duri.ig  the  season  1913  from  June  8  to  September  28. 

The  following  is  a  summary  oi  the  observations  for  1912  and  1913 : — 


1912 

August 30  dsys.. 

September 30      "    . 

October 26       "    . 


AvRrase 
Maximum. 


.J'S 
62-2 
48  5 


19i3 

June 22 

July 31 

August 31 

September 26 


71  •« 
71-6 
71-4 
ei'4 


Average 
Minimum. 


49  6 
409 
32  3 


81-8 
83-7 
52-2 
45-3 


In  1912,  rain  fell  on  nine  days  in  August,  and  rein  or  snow  fell  -n  ninetetu  days 
in  September,  and  the  weather  was  almost  uniformly  bad  during  the  continuance  of 
the  party  in  the  field.  The  leasou  of  1913  was  a  great  contrast  to  that  of  1912,  the 
weather  being  very  fine,  and  al!  that  could  be  desired  for  field  work  during  the  greater 
part  of  the  season. 

Outlet. 

The  outlet  for  the  wafers  of  the  Saskatchewan  river  is  at  present,  and  probably 

always  will  be,  in  lake  Winnipeg,  which  is  reached  aftor  passing  a  series  of  rapids 

known  as  Flying  Post,  Demi-Charge,  Crosa  Lake,  led  Rock,  and  Grand  Rapids,  with 

a  total  fall  of  119i  feet  in  24  miles,  or  an  average  of  about  5  feet  per  mile.    This  fall 

is  not,  however,  distributed  with  any  uniformity  as  the  following  table  shows:— 

Feet 

Flying  Post  rapid,  fall  Is ^  JJ 

Demi-Charge  rapid,  fall  is °" 


Cross  LAka  -•ipld,  fall  it. 


4-00 


Red  Hock  rapid    fall  is JJJJ 

Grand  Rapids  rar  d.  fall  la '*''^ 

Total 1»»" 


The  balance  of  the  fal'  is  in  the  stretches  of  swift  water  between  these  rapids. 

The  western  extremity  of  this  rocky  pitch  is  at  Cedar  lak«  -^re  the  waters  are 
dammed  back  by  a  rock  barrier  causing  the  rapid  at  Flying  I  ^-hile  a  fe^    mil';s 

farther  down  is  anotlier  rook  outcrop  causing  the  Demi-Chaif,-  rapid  just  at  che 
entrance  to  Cross  lake.  The  distance  between  Cedar  and  Cross  lakes  is  about  6  miles, 
and  the  fall  is  16-15  feet. 

No  substantial  relief  from  flooding  can  be  obtained  except  by  the  lowering  of 
Ce<iar  lake,  whir-h  eau  only  be  effected  by  the  improvement  of  the  river  between  its 
eastern  extremity  and  Cross  lake.  It  was  hoped  that  a  short  and  easy  route  could  be 
found  for  a  drainage  canal  across  the  peninsula  between  the  northerly  expansions  of 
the  two  lakes,  but  this  was  proven  to  be  impracticable  by  the  investigations  of  1913, 
which  showed  that  the  interior  between  ♦he  lakes  was  too  high  and  rocky  to  permit  of 
economical  construction. 
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There  was  at  one  time  undoubtedly  an  outlet  from  the  northeast  arm  of  Moose 
lake  by  way  of  the  Minago  river  to  the  Nelson,  and  thence  to  Hudson  Bay  without 
touching  lake  Winnipeg.    The  Geological  Survey  Report  of  1902  contains  a  short 
description  of  this  long  since  abandoned  outlet.    According  to  this  report,  the  water 
of  Moose  lake  all  but  overflows  the  summit  of  the  divide,  which  is  of  limestone  for- 
mation and  extends  for  about  400  yards  at  an  elevation  of  only  about  3  feet  above 
the  water.    It  is  said  to  be  li  miles  over  a  deep  musk,     and  this  rocky  divide,  from 
the  open  water  in  Moose  lake  to  a  small  stream  which  forms  the  headwaters  of  the 
Minago  river.    In  this  stream  there  are  many  rapids,  and  plenty  of  fall  could  be 
obtained  in  a  distance  of  9  or  10  miles  to  lower  Moose  lake  10  or  12  feet  or  perhaps 
more.    To  do  this,  however,  would  be  costly  and  would  not  accomplish  the  desired 
end.    It  is  not  sufficient  thut  a  portion  of  the  Saskatchewan  water,  however  great,  be 
divortPil  from  the  present  channel,  because  even  if  9v  per  cent  of  the  flow  should  be 
thus  diverted  Cedar  lake  would  not  be  lowered  more  than  4  or  5  f  >  I,  while  the  rcuiuin- 
\n«  10  per  cent  would  be  insufficient  for  navigation  and  useless  for  power  purposes.    It 
will  never  do  to  divert  any  material  quantity  of  water  from  the  lower  Saskatchewan 
without  regulating  works  so  that  it  can  be  turned  back  again  during  low  water,  as  it 
seems  to  require  30,000  to  40,000  second-feet  for  navigation  purposes,  and'  this  is 
enouffh  to  cause  flooding.    The  same  may  be  said  of  any  attempt  to  divert  the  water 
to  lake  Winnipegosis. 

The  only  complete  remedy  is  by  lowering  the  water  of  Cedar  lake  direct  by 
improving  the  Saskatchewan  river  between  this  lake  and  Cross  lake,  with  perhaps  a 
diversion  near  Cedar  lake  and  another  near  Cross  lake. 

No  measurements  were  taken  at  the  outlet  of  Cros"  lake.  A  short  distance  below 
the  outlet  are  Cross  lake  rapids,  with  a  fall  of  about  4J  feet  from  Cross  lake  to  the 
foot  of  the  rapid.  It  has  been  assumed  that  the  outlet  from  Cross  lake  is  sufficidnt 
t,i  prevent  tile  surface  ever  rising  above  elfvatinn  Si>0,  niiil  that  only,  iu  cas.-  Cellar 
lake  should  rise  to  elevation  830  under  reclamation  conditions. 

Although,  in  high  wcter,  there  is  no  eviden.'e  of  any  rapida  between  The  Pas  and 
The  :v  arrows,  vet  in  low  water  there  are  a  fev  points  where  considerable  current  is 
developed,  and"  this  is  an  indication  of  what  might  be  expected  should  the  water  in 
Cedar  lake  be  lowered.  There  is  a  hard  bottom  at  Brown  Rock,  Fryingpan,  HUl 
island,  and  Wooden  Tent,  and  to  obtain  full  benefit  of  the  outlet  would  P'obably 
re(iuire  some  excavation  at  these  points,  as  well  as  at  Duncan  island  and  Rabbit 
r,.iiit  in  Cedar  lake.  It  may  be  possible  to  avoid  the  rock  at  Duncan  island  by  seek- 
ing a  route  farther  north. 

Lake  'Winnipegosis. 

Lake  Winnipegosis  lies  to  the  south  of  Cedar  lake,  from  which  it  is  separated  by 
a  narrow  strip  of  land  about  4  miles  wide  at  its  narrowest  point.  The  land  between 
the  lakes  is  very  low  on  the  Cedar  lake  side,  but  very  high  in  the  vicinity  of  Win- 
nipegosis. Several  surveys  have  been  made  at  High  Portage  to  determine  the  rela- 
tive elevations  of  the  two  lakes  and  the  ridge  between  them. 

In  1858  Messrs.  A.  W.  Wells  and  S.  J.  Dawson  made  a  survey  of  the  portage,  and 
found  the  distance  between  the  lakes  to  be  slightly  over  4  miles,  and  the  elevation 
of  the  water  in  lake  Winnipegosis  to  be  4  feet  higher  than  the  water  in  Cedar  lake. 

In  1873,  another  survey  was  made  by  Mr.  H.  B.  Smith,  when  he  found  the  two 
lakes  to  be  of  equal  elevation,  and  the  summit  of  the  ridge  was  P3.ll  feet  above  the 
water.  The  distance  between  the  lakes  in  a  straight  line  was  found  to  be  olightly  less 
than  4  miles. 

D.  B.  Dowling,  in  1801,  found  lake  Winnipegosis  to  be  9  inches  above  Cedar 
lake,  and  the  summit  of  the  ridge  93  feet  above  the  water  in  lake  Winnipegosis. 
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During  the  past  season,  I  had  a  temporary  gauge  placed  in  Cedar  lake,  and  another 
in  lake  Winnipegosis,  and  these  were  read  daily  foi  eight  days,  which  was  the  limit 
of  the  time  possible  to  spend  at  this  point.  levels  were  taken  between  the  t"o  gauges, 
and  Winnipfgolis  was  found  to  be  1(  inches  above  Cedar  lake,  and  the  summit  of  the 
ridge  was  91-8  feet  above  Winnipego&is.  There  seOTis  little  doubt  that  these  two  lakes 
are  practically  at  the  same  level  undtr  norma!  conditions,  in  spite  of  the  fact  that 
there  was  a  difference  in  the  elevations  of  1  ieet  in  1868 ;  this  must  have  been  extremely 
low  wcter  for  Cedar  lake,  and  extremely  high  water  for  Winnipegosis.  What  influenc* 
keeps  the  lakes  at  or  near  the  same  level  is  not  apparent;  in  fact  there  are  many  things 
thi  i.  would  seem  to  militate  against  it:  Winnipegosis  is  fed  from  a  comparatively  small 
basin,  with  nothing  bit  a  rather  light  rainfall  to  replenish  it,  while  C  idar  lake  is 
fed  from  an  Immense  area  whose  discharge  is  rendered  extremely  variable  by  the  melt- 
ing snow  in  summer.  It  has  been  suggested  that  there  is  a  subterranean  connection 
between  the  lakes,  but  I  consider  this  extremely  doubtful,  as  water  could  hardly  pass 
between  the  lakes  in  sufficient  quantity  to  materially  affect  the  relative  alevations, 
without  so  disturbing  the  surface  of  the  lakes  as  to  make  the  fact  apparent  to  travel- 
lers. Of  course,  if  the  opening  were  of  enormous  propor'.  ;ns,  such  as  half  a  mile  or 
more  in  width,  it  might  not  cause  a  noticeable  disturbance. 

The  lowest  point  in  the  ridge  l>e''<^een  the  lakes  is  believed  to  be  much  farther 
west  than  High  Portage,  and  is  approximately  45  feet  above  the  water. 

In  considering  the  feasibility  of  using  lake  Winnipegosis  as  an  outlet  for  the 
surplus  water  of  the  lower  Saskatchewan  river,  I  found  serious  objections,  as  stated 
elsewhere  in  this  report;  in  addition  to  these,  the  fact  that  aie  two  lakes  are  on  the 
same  level  makes  it  out  of  the  question.  Of  course  it  is  possible,  and  perhaps  desir- 
able, to  lower  Winnipegosis  by  cutting  a  canal  across  Meadow  Portage  to  Lake  Mani- 
toba, and  then  Cedar  lake  might  be  lowered  by  a  canal  across  at  some  point  west  of 
High  Portage;  but  the  cost  would  be  much  greater  than  the  cost  of  improving  the 
Saskatchewan  river  between  Cedar  and  Cross  lakes,  and  the  results  infinitely  less 
desirable  as  regards  ravigation  and  power.  Mossy  Portage  is  at  the  south  end  of  lake 
Winnipegosis,  and  is  about  9,400  feet  in  length  to  lake  Manitoba.  The  summit  is 
about  4  feet  above  lake  Winnipegosis,  and  23-7  feet  above  lake  Manitoba,  according 
to  a  survey  made  by  ^be  Public  Works  Depi.rtment  on  April  5,  1913.  It  is  not  known 
hiw  much  Winnipegosis  e  >1d  be  lowered  by  a  canal  at  this  point,  as,  although  a  good 
bay  is  reported  at  the  uppo.'  end  of  the  portage,  there  are  rock  reefs  just  outside  the  bay. 


Elevations. 

The  elevati-ins  given  in  this  report,  and  on  the  accompanying  plans  and  profile, 
ar ,  based  on  the  bl^viiion  of  lake  Winnipeg  above  mean  sea-levd  at  New  York,  U.S.A., 
as  established  by  the  United  States  and  Canadian  Government  Geodetic  Surveys,  and 

corrected  in  1913. 

By  a  comparison  of  gauge  readings  at  Winnipeg  Beach,  and  at  the  mouth  of  the 
Saskatchewan  river,  near  Grand  Rapids,  Manitoba,  it  was  found  that  a  correction  of 
+2.30  feet  must  be  applied  to  the  datum  used  by  Mr.  Patterson  in  his  power  ourvey  of 
Grand  Rapids.  Applying  this  correction  to  the  elevation  given  for  the  bench-mark 
established  by  hiin  near  the  southern  extremity  of  the  point  of  land  between  Cross  lake 
and  Portage  bay,  I  found  the  corrected  elevation  to  be  &24-68. 

From  this  point  I  started  my  survey  whence  I  ran  a  line  of  levels  along  the  east 
shore  of  Cross  lake  northerly  to  a  point  opposite  the  north  end  of  Block  island.  The 
elevation  of  a  bench-mark  on  the  west  shore  of  Cross  lake  was  obtained  by  water 
trnnsfer  under  most  favourable  weather  conditions.  On  Jv.ly  6,  1913,  the  elevation 
of  Cross  lake  was  found  to  be  818-44  feet  above  sea-level.  A  lire  of  levels  was  ruu 
over  Cross  lake  peninsula  on  cross-section  line  8,800,  anJ  -wntinued  along  the  north- 
east shore  of  the  Saskatchewar  /iver  to  the  head  of  Flying  Post  rapids,  and  thence 
across  the  river  to  The  Narro   s  and  Cedar  lake.    A.t  this  time  the  whole  of  Cross 
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lake  peninsula  was  cross-sectioned  and  contoured.  Gauges  were  read  «J  Cross  lake 
and  Cedar  lake  during  the  continuance  of  our  camp  in  these  localities.  The  elevation 
of  Cedar  lake  in  the  small  bay  at  the  head  of  the  Flying  Post  portage  was  833.78  feet 
above  sea  level  on  August  11,  1913.  As  there  is  a  slight  fall  in  the  lake  between 
Rabbit  Point  and  The  Narrows,  I  estimated  that  the  mean  of  Cedar  lake  on  that  date 
was  834-00  feet  above  sea-level. 

As  previously  stated,  a  temporary  gauge  was  placed  in  Cedar  lake  at  the  northerly 
extremity  of  High  Portage,  and  another  in  lake  Winnipegosis  at  the  southern  extrem- 
ity of  the  portage;  a  line  of  levels  was  run  over  the  portage,  and  the  gauges  rwd  daily 
for  eight  consecutive  days.  Lake  Winnipegosis  was  found  to  be  0.12  feet  higher  than 
Cedar  lake.    I  therefore  considered  the  two  lakes  to  be  at  the  same  elevation,  vm.. 

fk%A  00  f  A6t  aI)OT6  86ft~ICT6l. 

'  Levels  were  continued  from  the  west  end  of  Cedar  lake  based  on  water-transfer, 
and  were  extended  up  the  Saskatchewan  river  as  far  as  Brown  Rock,  a  distance  of  4 


Pa«iaia  Reclamation  ProJBct.    Big  L»ke  at  low  water. 


miles  above  Cedar  Lake  Post.  The  elevation  of  the  water  at  Cedar  Lake  Post  was  taken 
as  834.50,  and  at  Brown  Rock  it  was  836.00  above  sea-level  on  September  25,  1913. 
Those  elevations  must,  however,  be  considered  as  a  rough  approximation.  The  water 
elevations  given  in  this  report  and  on  the  plans,  must  be  read  as  applying  only  on  the 
date  on  which  they  were  taken,  but  the  change  of  elevation  during  July  and  the  first 
part  of  Autrust  was  not  sufficient  to  affect  materially  the  water  surface  shown  on  the 
profile  accompanying  this  report. 

Proposed  Improvement. 

In  designing  a  canal  to  lower  Cedar  lake  sufficiently  to  reclaim  the  flooded  area. 
it  was  necessary  t(,  determine  whether  it  would  be  more  economical  and  effective  to 
improve  the  present  river  channel  by  deepening  the  bed.  or  by  making  a  new  canal 
independent  of  the  present  channel.  i    *  „ 

To  confine  the  improvement  to  the  present  channel  would  mean  the  removal  ot  a 
very  large  quantity  of  rock  from  the  Flying  Post  and  Demi-Charge  rapids,  which 
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would  be  8  difBcult  and  expensive  underUking,  especially  in  the  caie  of  the  Demi- 
Charge  where  the  water  i*  very  awif  t  and  turbulent  It  i»  believed  to  be  much  cheaper 
to  cut  across  the  Cross  Lake  peninsula  near  its  southern  extremity  than  to  excavate 
the  Demi-Charge,  in  spite  of  the  fact  that  the  rock  yardage  ia  much  in  fa<  ur  of  the 
latter  route.  At  the  Cedar  lake  end  it  was  found  that  the  excavation  would  be  lesa. 
and  the  cost  per  yard  very  much  less,  by  cutting  across  the  Narrows  peninsula  than  by 
following  the  river  by  way  of  Flying  Post  rapid  and  around  the  head  of  Moose  island. 
A  combination  of  the  two  routes  was,  therefore,  decided  on. 

In  order  to  further  lessen  the  cost,  and  at  the  same  time  preserve  a  sufficient 
depth  of  water  for  navigation  during  the  low  water  periods,  it  is  deemed  advisable  to 
construct  two  canals,  one  a  low  level  canal  and  the  other  a  high  level  canal.  This 
will  permit  the  low  level  canal  to  be  made  much  narrower  than  would  otherwise  be  the 
case,  and  will,  by  following  the  present  river  ehannel  with  the  high  level  canal,  effect  a 
considerable  saving  in  cost.  By  constructing  the  low  level  canal  in  sections,  com- 
mencing at  Cross  lake,  the  bottom  of  the  river  may  be  unwatered  so  as  to  permit  prac- 
tically dry  excavation  of  the  high  level  canal.  If  the  construction  is  carried'  out  in 
this  way,  there  should  be  less  than  a  million  yards  of  subaqueous  excavation. 

It  is  designed  to  cut  a  channel  600  feet  wide,  commencing  at  elevation  809.00  on 
the  bottom  of  Cross  lake  about  900  feet  from  shore,  and  leaving  the  lake  between 
cross-section  lines  660  and  1,880,  crossing  the  point  of  land  between  the  lake  and  the 
river,  and  entering  the  river  between  cross-section  lines  1320  and  1980,  a  distance  of 
2,400  feet  from  water  to  water.  From  this  point,  the  canal  will  follow  the  deeper 
parts  of  the  present  river  channel  to  the  foot  of  the  Flying  Post  rapid,  a  distance  of 
22,400  feet;  thence  across  The  Narrows  peninsula  to  Cedar  lake,  a  distance  of  2,600 
feet  from  water  to  water,  and  intersecting  the  bottom  of  Cedar  lake  at  elevation  818, 
a  distance  of  4,260  feet  from  the  shore  line  in  the  small  bay  south  of  The  Narrows,  or 
about  2750  feet  from  the  regular  shore  line.  This  constitutes  what  I  have  termed  the 
low  level  canal.  The  total  length  of  this  canal,  including  portions  in  Cedar  and  Cross 
lakes,  will  be  82,500  feet.  It  will  be  capable  of  lowering  Cedar  lake  to  elevation  817 
in  V  intei .  and  will  discharge  all  the  water  leaving  the  lake,  so  long  as  the  elevation 
of  ttie  lake  dies  not  exceed  821.00. 

In  adilitioii  to  this  low  level  canal,  it  is  designed  to  construct  r  high  level  canal 
niso  600  feet  in  width,  commencing  at  a  point  on  the  bottom  of  the  Saskatchewan 
river  at  or  ne.ir  the  head  of  Demi-Charge  rapids,  where  the  plane  of  elevation  814-00 
intersects  the  bottom  of  the  river  and,  following  the  present  river  channel,  ns  shown 
on  the  ascompanjinjt  plan,  to  intersect  the  bottom  of  Cedar  lake  at  elevation  821.00 
beyond  tie  head  of  Moose  island.  This  channel  is  not  continuous,  as  the  bottom  of 
the  river  runs  below  the  grade  at  chainage  18,100,  and  rises  above  the  grade  again  at 
chainage  25,800,  If  "winj?  a  break  without  excavation  of  7,700  feet. 

The  excavated  material  can,  in  most  cases,  be  deposited  near  the  canal,  but  one 
side  rtf  ♦^le  river  channel  should  be  kept  clear  for  a  considerable  width  to  provide  for 
any  overflow  that  miitht  occur  in  a  flood,  such  as  the  very  extreme  and  unprecedented 
one  of  1901.  It  is  also  important  that  the  river  channel  be  not  obstructed  on  either 
side  at  the  main  curve  near  the  centre  of  the  canal  route,  nor  at  a  point  opposite  the 
channel  lending  from  The  Narrows. 

The  cost  might  be  reduced  to  some  extent  by  making  a  cut  through  The  Narrows 
200  feet  wide,  and  reducing  the  cut  around  the  head  of  Moose  island  to  about  400  feet 
in  width. 

There  is  a  possible  alternate  route  for  the  Cross  lake  end  of  ths  canal  which  would 
bear  further  investigation.  It  might  be  found  advantageous  to  take  the  high  level 
route  north  of  Centre  island  and,  entering  the  Cross  lake  peninsula  between  cross-sec- 
,  tion  lines  7800  and  8800,  pass  south  through  the  draw  indicated  on  the  contour  map. 
On  this  route  considerable  soft  material  would  be  encountered  and,  in  some  places, 
no  excavation  would  be  necessary,  as  the  material  is  muck  and  would  be  entirely 
removed  by  the  action  of  the  water. 
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It  it  dMirable  thot  the  work  of  construction  be  oommenced  tt  Crow  lake,  and 
that  he  low  Teve'l  channd  be  exc.v.UKi  to  near  Anchor  Pomt  before  work  ..com- 
menced on  the  high  level  channel,  a.  it  i.  beliered  that  thv.  w,ll  have  the  effect  of 

^IrT^Z  all  through  the  work  until,  when  the  peninaula  at  The  Nan-ow.  ..cut 
iJ«"gh  and  Cedar  lake  lowered,  the  whole  river  bed  will  »«  «l»y  fron.  t^  fo^t  of 
S^nrPMt  rapid  to  the  head  of  iSocm  ialand.  except  for  a  pond  between  Cedar  >Jand 
rn'thehtdo'  Flying  Poat.  which  will  be  drained  by  the  excnration  r*  Fly.n.  Po.. 

rapid. 

EstimaiM. 

Tta  c»t  of  „»..ti.n  i.  th.  1~  JiO  of  th,  p»opo.«l  W"'™'"'  iir'i'jtj 

r  HrtHr  zixji^JTz  "^..'-oS'sis.p 

the  proposed  canals.    Over  this  route  there  would  be  a  draft  of  about  6  feet  dur.n, 
'"'"^Te^is  at  present  a  winter  route  from  Mafeking.  on  the  Canadian  Northern 

bk"    Tho»  i.  .t  p««n.  .  •«».  «,.i  over  High  Port«.  wh.oh  >.  b.sk,  «.««Pt  f"' 

wMmmmmm 

^"^In^^rerol^The t^:;ainty  regarding  transportation  and  clasdfication.  I  have  no< 
atteiipted  to  make  a  precise  detailed  estimate  of  all  the  items  that  go  to  mako  uv 

*''  ThltstTetLting  limestone  rock  in  the  Chicago  drainage  canal  averages 
Ihe  cost  01  excavaiuiB  ,  jj^^j    |    ,  ^j,ii«  in  some  cases  the  cost  wai 

:r,irrce^trthVi°:.rL^ -;^  dlirerent  methods  of  handlin. 

""'  rhVro^k'i!r"e!::«uyif  the  Ced..  lake  drainage  canal  is  a  ma.n«ic  lime 
stone  or  DdomUe  and  is  thin-bedded  and  shaly  in  places,  but  much  thicker  m  other. 
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The  total  eatimatcd  number  of  cubic  yarda  to  b«  aicavated  between  Cedar  and 
CroM  lakes  and.  including  the  approachea  in  each  lake,  it  8.794^00.  which  may  be 
roughly  elaatified  aa  foUowi  :— 

£•«  LittI  Caaoacl. 

Tarda. 

CroM  l<aka  p*nlniula   tTT.tll 

Old  rlv«r-b«d    I.SH.OOI 

Th»  Narrow!  p«nlr«ul«    l,(tl.(tl 

ToUl  yarda  In  Ljw  I«v«1  canal   7,016.141 

Bigit  Ltvtl  ChamuJ. 

Anchor  I'olnt  cut   TBl.OST 

MooM  Iiland  and  Flylnc  Poat  cut   1.027,022 

Total  yards  In  Hlsh  Level  canal  1.771,05* 

Making  a  total  of  8,794,800  yards  in  both  canals. 

As  6B  per  cent  of  this  yardage  is  eatimated  to  be  rock  and  35  per  cent  earth  we 
have: — 

Earth,  dry,  1,750,000  yarda  at  II canta I    210.0(0  00 

"      wet,  1,117,970  y%rda  at  to  cania 26B.B04  00 

Rock,  dry,  3,000,000  yarda  at  IB  centa 2.550.000  00 

"       wet.  2.000.000  yard!  at  tl.<6 3,200,000  00 

looie,  71*,230  yards  at  40  centa 2S6.4>2  00 

Total  for  excavation 16,612,036  00 

Add  for  enslneerlnf,   2  per  cent ..    ..  132,242  00 

Add  for  contlnsencles,  10  per  cent 661,201  00 

17.403,537  00 
Add  for  Interest  durlns  construction,  Ave  yes  -   at  4  per  cent..  444,332  00 

Total  cost  of  High  and  I^w  Level  canals t7,S49,16»  00 

li^stlmats  for  work  In  Cedar  lake  and  Saskatchewan  river. .    . .  400,000  00 

Total  coat  of  work 66,249,16100 


It  may  be  thought  that  the  above  unit  pricfw  are,  in  some  circumstancea,  too  low 
but  it  is  believed  that  the  enormous  quantities  to  be  removed  justify  a  moderately  low 
estimate. 

It  will  be  seen  that  this  estimate  is  very  much  in  excess  of  my  former  estimate 
for  the  same  work.  This  is  due  to  a  chtuage  in  classification  which  calls  for  the 
excavation  of  a  much  greater  quantity  of  rock,  and  particularly  of  subaqueous  rock. 

This  estimate  is  made  on  the  basis  of  a  continuation  of  the  present  conditions 
west  of  The  Pas.  Should  improvemcntp  in  that  section  tend  to  reduce  the  storage, 
the  discharge  at  The  Narrows  would  be  somewhat  increased  but  the  amount  of  this 
increase  would  depend  on  the  nature  of  the  improvement 

Area  to  he  Reclaimed. 


To  determine  the  area  and  value  of  the  land  which  it  is  proposed  to  reclaim  in  the 
eastern  Pasquia  district  will  require  a  special  survey  on  which  a  small  party  might 
easily  spend  a  whole  season  without  fully  completing  the  work.  No  survey  of  the 
boundaries  of  this  district  has  ever  been  made  and  the  divide  between  the  Saakat- 
ebewnn  river  and  Overflowing  river  hna  iiev«»r  been  definitely  located. 

The  total  area  tributary  to  the  Saskatchewan  river  east  of  The  Pas  is  approxi- 
mately 5,200  square  miles,  while  the  area  which  has  generally  been  considered  as 
affected  in  some  degree  by  the  overflow  of  the  Saskatchewan  is  roughly  2,650  square 
miles,  or  about  1,700,000  acres.    This  is  the  area  within  the  dotted  U«i4  line  on  the 
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^j  l>f:l'AHTMt:\T  Of  ruK  istkriob 

B.ld  plan  but  do.  not  include  -r  of  <:edar  ,1'^  "I  r;;^i'*dU'fpoS'rf 

'""Trcre'lTe'rocky  area,  around  Cedar  lake  that  are  but  thinly  corered  with  .oil. 
and  ISoZ  .  uteVxten.ive  area,  that  can  be  cWd  «.  nothi.^     '^MTed'of  vX 

Si^i^t  =^°'S:  =i  :"ii^s=r  -i  e^^e;iT^f  ood 

E  "l  tlu.  vuUu.  nf  tl...  ,HM,r..r  Kr.ul....  provonts  cv.u  an  ..,.,.n.x.n,Ht..  ..t.mat... 


'"^••- 


^1  ■■  u 


Cedar  lofce. 
The  maximum  elevutiou  of  Cedar  lake  in  1913  wn,  834-00  feet  above  sea-level 

ttZTt^^-^""^^  rc3:t''wirtr\w?:lrc:^^^^^^^^^  and  the  lake 
owe"^edTth;fSi;;Ja;gt  if  continued  lon«  enough  would  '-- »^«J«f °, J" /.'nCa" 
827.00,  or  possibly  a  little  higher;  under  the  conditions  prevaihng  m  JJl^.  the  e^eva 
tiou  would  probably  be  a  little  less  than  82700  at  the  maximum.  »/ f.''/^^^""""^*'?, 
ir  he'dlsoharge  Jurve  for  the  two  canalB.  we  find  ^he  combined  d.s^^^^^^^^^^  ^  b. 
71.500  second-feet  at  elevation  827.00.    This  means  a  minimum  lowering 

lake  ir  1913,  by  the  '^"-^■•"'^^/-"/^^^^.^''^iVlVas  73.870  second-feet,  which  i 

'n  1019    the  maximum  discnarffo  at   ine  ras  wu»   lu.oiv  o^  

in   iJii,  me  uiuAiiii  ^  J.    ,    .„„  „t  Tlif.  ■NnrrowB      With  the  canals  con 

J-..         •      1Q19  «.r,nlfl    therefore,  be  somewhat  less  than  S.'^m  and,  since  in 
rctu:rrv:;iorwa:83i%rmi:imum  reduction  in  .-  .ioa  due  to  constructio 

"•""^^l^y'iJ^^^W^lJ'nstructed  as  propel.  C^^da.  WWe^ould  r^in  o^ 
hiKh  water  years  to  elevation  826.00.  and  occasionally  ^''^^-^fo^.^^J.^^^^;^;,^ 
vArs  it  would  rise  to  827.50,  and  very  rarely  perhaps  to  b2«-00,  but  there  is  iiw 
ite  hood  that  i    would  ever  exceed  828-00  as.  at  this  elevation,  it  would  begin 

1  Ke  ihooa  tn ,:v^,-hed  which  wn„ld  prevent  further  nse. 

'  m  max™";-    1  vation  of  Cedar  lake  would  be  reduced  about  8  fee.  under  c. 
IbL  ™'»^™"|"     ,.       ,    ,    t  t,,;g  ,,.;il  provide  an  outlet  sufficient  to  reclaim  all  t 
rat'r^Sl,:  ral^lttSt!  Ihl  suc^  minor  drains  as  may  be  necessary  to  ma 
this  outlet  available  have  been  constructed. 
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TifM  for  Completion. 

Tho  time  required  for  th«  oompletion  of  the  work  propoeed  in  thii  report  wiQ 
ili'lK'iiil  nil  tlu'  iHiuipiiifiit  mill  nwiiiiKfmpnt.  In  u  work  of  thin  iiiie  thi'r«'  in  nHHii  for 
an  almoft  unlimited  amount  of  machinery.  I  do  not,  however,  consider  that  the 
canals  could  be  completed  in  lew  than  four  yeart  without  making  the  undertaking 
unneccsaurily  expenaii'e. 

The  excaTation  of  »,7fl4.20O  yard*  in  4  yenra  require*  the  removal  of  over  2.0OO.OOO 
yawla  per  year,  and  the  working  neaaon  will  probably  be  limited  to  eight  montlii.  This 
amounts  lo  a.'.O.OOO  yards  per  month  of  earth  and  rock.  Only  the  lar  *t  sited  shovels 
could  be  uied  to  advantage  in  this  work,  and  it  would  probably  require  seven  or  einht 
of  these. 


l*»M|uia  Kecluiiiutiuii  l'i(ij)'t.'t.     Sukatciie    ^u  Kiver.     iHftv  line  near  Frying  I'sn  lUpidii. 


Tho  work  at  RaLbit  Point  could  be  carried  on  simultaneously  with  the  work  on 
the  canals,  and  the  work  at  Duncan  island  and  in  the  river  farther  west  should  he  left 
until  after  Cedar  lake  is  lowered,  as  much  of  the  work  which  now  seems  imperative 
may  tlun  be  found  to  be  unnecessary. 

Navigation. 

As  stated  in  my  report  of  Inst  year,  the  navigation  of  the  lower  Saskatchewan,  as 
it  isi  at  present,  is  very  unimportant,  being  confined  to  occasional  trips  with  supplies 
t(i  the  Hudson's  Bay  Company's  posts  at  Cedar  and  Moose  lakes.  This  traffic  is  car- 
ried in  vessels  of  light  draft,  as  3  feet  of  wate'  is  all  that  can  be  depended  on  in  some 
places  in  the  Saskatchewan  river  near  the  west  end  of  Cedar  lake,  where  many  'o, 
have  H-een  formed  Hy  the  deposit  of  sediment.  A  great  deal  of  w.-^rk  is  Tie''e=  .•  ■ 
make  tho  river  suitable  for  navigation  by  vessels  of  6  feet  draught.  Any  wo  <^o:i » 
for  the  purpose  of  improving  the  river  or  lakes,  with  a  view  to  better  draina^  ^>.!ll 
prove  a  benefit  to  navigation,  as  it  will  have  the  effect  of  removing  the  bars  ar  .)iV"t 
obstructions  and  distributing  the  fall,  making  it  more  uniform  throughout  thr    •:':.••■■ 

f.!):iT7— 2J 
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The  low  level  can.1  which  it  »  P"P<-f,,»*>  ~!f,';?t^"„?te  fl'^' Taj 
Cross  lake  will  have  a  width  of  600  feet,  and  the  water  a^^  peak  of  «,     ^^^ 
have  a  velocity  of  6  feet  per  second  or  even  more^   T^xs  ^ouW  be  o         ^^  ^^^^^ 

hour,  and  mi«ht  be  J-f -- .f  ^f^^^  e-^edty  "J^^^^^  in  ^  alignment  of 
peninsula  joms  the  river,     inis  coum  uo  become  a 

the  canal  at  this  point,  should  the  navigation  «**/X'it  Grand  Aids.  The  big 
live  issue  through  the  construction  of  ^fr^^J^^^i^^^^^m  «ot  form  any  menace 
curve,  which  is  located  about  hsM-w^betw^*e^^^^^^^  ^^^  ^^^^^^^^  ^^. 

to  navigation,  as  there  is  very  little  «;»  J'°.^  "  V J  ^^^  the  double  effect  of  reduc- 
nel  will  be  very  much  ^idfj.  t^an  the  canal    This  ^Jl  have         ^^^^  .^     ^^  ^^^^^^ 

ing  the  velocity,  and  providing  ^^^^"^^^.^J^J^tXr  dT^^<^«<>  P^'Posee  and  not 
be  noted,  however,  that  this  canal  "  ^f '^^^^?!!; '"^^1  answers  well  for  both  pur- 
for  navigation,  although  the  idea  of  "  """"^^'^f^P^'S  "ost.  which  would  make  it 
pose..  The  canal  could  be  ^'^'^^^^^^^ir'^^TJ^etim^  There  wiU  be  no 
^re  readily  navigable,  and  increase  thediscWge  ^^^^^\^  ^^  ^,  mentioned, 
difficultr.  however,  in  navigating  the  c^.ex«,ptP^^^^  ^^  ^^^  ^.^^^  .^ 

.nd  then  only  at  extremely  high  ^ater-  if  at  aU-^  J^»  ^^.^^^^  .^^j. 

pre^mt  unnavigable  and.  without  the  construcUon^ot  t^»  P    P^^  ^^  ^^^  . 

^uld  only  be  rendered  navigable  at  ^'^^^T'lf^^  "  „pid^  and  that  a  dam  b« 
«^1  and  lock  be  constructed  to  overcome  the  ^-;2Tth7il.  to  flood  out  the 
built  across  the  river  frou.  ^^"'^^"y, ^"l"*  "^  considerable  difficulty,  as  the  water 
Flying  Post  rapids.  This  lj«"  J^J^^'^gg^'fj^^^^^^  the  Construction  of  a  second  dam  ,. 
could  not  be  Uld  up  aboye  elevation  »2»  witnout  i  ^^^  ^^  ^^  ^ 

long  as  the  first  one,  owing  to  *«  «  ^"«  "j^^  ^t  shore  at  this  point.  It 
rocky  ridge  which  trails  for  a  *7\J^'^^^^^^/i^°^^^„«;«te^  demand  for  the  nav  g- 

age  scheme.  .  -  ,  ,,        ,     j       ,  pa,t9  of  the  river,  with  a  view  to  eoo- 

.?:fToit;it?r^UnSlUf;tt  navUlity  of  the  river  will  be  g--tly 
•^prVeS  by  the  connruction  of  the  drainage  works  herein  proposed. 

Power. 

*  J     •  .~.   in  tliU  fase   ODDOsed  to  those  of  water-power,  for 

The  interests  of  ^rainage  are,  m  this  case   opposea  ^^ 

the  reason  that  the  mimmum  Ao'/"  ^J« '^"L*  .^'f^Tery  large  storage  area.  The 
or  5.000  second-feet,  and  to  regulat^  f «  A"^'^''^^;;  l^^  ^^b,  that  the  lands  be 
interests  of  reclamation  demand  that  storage  be  done  ^^J  '  ^^^  ^  f,^  outlet, 

protected  from  flooding,  and  that  the  ^''f ^^^^  ,f 'f^^  ^ Jated  as  to  increase  the 

any  discussion  of  it  is  out  of  place  at  this  time. 

SUMMARY. 

Judging  from  the  information  that  has  b- soured  and  r^ord^d  J;^the  foreg^ng 
report.  I  am  of  the  opinion  that  the  area  app.ed  for  viz  the  ««  Jeju  q  ^^^^  ^^  ^^^ 
m.,  be-  reclaiTT,.d  «t  a  cost  of  •'^^'^^''^^'^^l^'^^^-.rS'Lis  with  the  outlet; 
service  drains  which  are  necessary  to  «°""SontoSe  benefits  to  be  derived,  but  the 
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water-power  development  at  Grand  Rapids  will  be  adversely  affected,  and  that  the 
time  required  for  the  completion  of  the  canals  wUl  be  not  less  than  four  years  from 
the  time  excavation  is  actually  commenced. 


CONCXC8I0N. 

In  a  consideration  of  this  report  and  estimates,  due  allowance  must  be  made  for 
the  indefiniteness  arising  from  lack  of  data  concerning  the  value  and  extent  of  the 
reclamation  district,  the  classification  of  materials  of  excavation,  the  nature  and 
extent  of  the  work,  which  may  be  necessary  west  of  The  Narrows,  and  such  other 
matters  as  have  been  cited  in  the  report. 

From  the  information  presented  herein,  I  do  not  consider  the  proposition  a  very 
attractive  one  as  an  investment  at  the  prevailing  price  of  land.  A  more  intimate 
knowledge  of  the  value  of  the  lands  in  the  interior  might,  however,  make  it  necessary 
to  alter  this  view. 

It  seems  probable,  however,  that  with  the  completion  of  the  proposed  power 
develonment  at  Grand  Rapids  and  the  consequent  opening  up  of  the  Saskatchewan 
river  to  navigation,  and  the  cheap  power  and  cheap  transportation  thus  supplied,  the 
cost  of  constructing  the  Cedar  lake  drainage  canals  would  be  much  reduced.  If.  in 
addition,  the  drainage  scheme  could  be  worked  out  in  conjunction  with  the  navigation 
plans  of  the  Department  of  Public  Works,  and  the  reclamation  scheme  now  being 
investigated  west  of  The  Pas,  with  a  fair  division  of  the  costs,  there  is  no  doubt  that 
the  reclamation  and  sale  of  the  lands  in  the  eastern  Pasquia  district  could  be  made 
to  return  a  fair  profit  on  the  investment. 

The  drainage  and  settlement  of  this  immense  district  is  most  desirable,  and  of 
great  importance  to  the  province  of  Manitoba,  as  well  as  to  Canada,  not  only  because 
of  the  agricultural  and  industrial  development  of  the  flooded  district  itself,  but  because 
of  the  adjoining  areas  which  are  at  present  more  or  less  isolated  or  rendered  undesir- 
able by  the  proximity  of  the  wet  and  swampy  areas,  and  also  because  it  is  by  the  drain- 
age of  this  area  that  the  very  desirable  and  enormous  flooded  area  west  of  The  Pas 
miiy  best  be  reclaimed. 

I  have  the  honour  to  be,  sir. 

Your  obedient  servant, 

THOS.  H.  DUNN, 
Chief  Engineer  of  Reclamation. 
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IlEPARTilEyr  OF  THE  INTERIoa 
DisniAROE  MKASi  BKMENT8  ..f  Saskatchewan  Kiver  near  The  Pas.  191243^ 


Date. 


Hydrographer. 


Meter 
No. 


1  '    Area  of 

I  Width. '   section. 


Mean 
velocity 


mM^ 


1912. 

Oct.  21,22. 
Dec.  14 


Feet. 


W.G.  Worden j      j 

G.J.  Lamb I 


196 
187: 


Jul.v 


-I'a, 


1913. 
Feb.  S,  9. 
Apr.  9. 
May  31. 
June  4 
"  10. 
'•  12 
U 

r.) 

12 
13 
18-. 
21 
23. 
25 
28. 
30 
1 
4 

■'       «.. 

"     28   . 

Sept.  20. 

Oct.     9. 

"     23 

Nov.  18 


AllK. 


.    ,,.  .  '1 .469 

A- I;,"'' ...I       1,186 

1  186 
l'.  186 
1       1.186 
1.186 
l.lUfl 
1,196 
1,196 
1,196 
1,196 
1,196 
1,196 
1.196 
1.196 
1.196 
1,196 
1,196; 
1,469 
1.469 
1,435 
1.435 
1.4961 


W.  J.  Ireland.. 


CO.  Allen. 


A.  Pirie.. 


V  rj 


•Ice  Measurement, 
tice  running  in  river. 


914 
834 


Sq.ft 


771 

775 

761  i 

750i 

7501 

760; 

7391 

758! 

760 

756 

756i 

780i 

673; 

7561 

750; 

756 

756 

756; 

756 

774 

729 

648 

648 

830: 


Ft.  per 
sec. 

18,093         211 
12,848,        0-68 


Gauge  Discharge 
height. 

Feet.   I    8oc.-lt. 


9.563 
10,548 
14.233 
13.331 
13.899 
14.041 
14.197 
15,446 
15,587 
15,848 
16,000 
16,066 
16,107 
16,309 
16,342 
16.332 
16.311 
16. 146 
1R.043 
15.229 
13,422 
11.040 
11.171 
12,938 


0-53 
0  72 
3' 10 
3  31 

3'38{ 

3-51 

3-63 

3-69 

3-58 

3  79 

3  931 

3'98| 

3-86 

3  93 

3  91 

3-85 

3  82 

3'8« 

3-751 

3-62 

303 

2-50 

2  1.51 

0  921 


38.123 
•8,772 


9-46, 

9-37 

9-79| 

10' 141 

10  351 

11-981 

12-151 

12-371 

12-58! 

12-761 

12-801 

12-91 

12  96! 

12-94 

12  85' 

12-651 

12.501 

ll-4l' 

6-07  I 
6,35 
3-70  I 


&■ 


fe^r^,,. 


V 
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38,123 
•8,772 


•5,106 
•7,562 
45, 182 
44,124 
46.979 
49,285 
51,5!J4 
56,948 
57,743 
60,114 
62,883 
63,970 
62,120 
64,199 
63,869 
63,028 
62,385 
62,029 
60,357 
55,101 
40,707 
27,532 
t24,025 
•11,890 


o 

o 


■< 


ii 
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DEPARTMEST  OF  TBS  INTERIOB 
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DiscHAROE  Measurements  of  Saskatchewan  River  near  Grand  Rapids,  Man.,  1909. 


Date. 


Oct.  21 


Hydrographer. 


Meter 

No. 


Width.      Area  of 
section. 


F.  A.  Forvard. 


F-jct.     I    Sq.ft. 

1 

876    i      5,714 


Mean         Gauge 
velocity.      hei«(ht. 


Dis- 
charge. 


Ft.persec.      Feet,      i    Sec.-ft. 

I 
89  2%  i 

4-84      2*,tM 


Above  rapids.  No  wind.  Surface  Boats.  Mean  of  five  good  results  taken.  C™""*-!''""''.. -^e*" 
tin,.'  tor  cou^o  =227-4  sec.  Surface  rate  of  flow=.4-84  ft.  ^.  Ratio  mean  to  surface  "ow-MJ  for 
rouKt.ly  contoured  rock  bottom.  H.W.  level  sii  cet  above  pre«nt  level.  Flood  section-ll.lU  sq.  ft. 
Probable  rate  of  flow-6  ft.  sec.    The  maximum  discharge -M,{W4  sec.  It. 


Discharge  Measurements  of  Saskatchewan  River  near  Grand  Rapids,  Man.,  1910. 


Date. 


1910. 

.luly 

October, 


Hydrographer. 


Meter        Width.       Arcii  of        Moan         Gauge    i      Dis- 
No.  section,      velixity.      height.    :   charge. 


Feet.         Sq.ft.    iFt.persec.      Feet. 


Wm.Ogilvie 1.<M8    i     13.3" 


2-65     i     786-22 


Scc.-tt. 


35,. 322 
24,433 


Taken  on  section  later  used  by  W.P.S.    Approximate  elevation  of  gauge-786-22. 

DiscHABOK  Measurements  of  Saskatchewan  River  at  Grand  Rapids,  1912. 


Date. 


Hydrographer. 


Meter 
No. 


Widtli. 


.Area  of        Mean 
section,     velocity. 


Gauge    ■      Dis- 
hcight.    I   charge. 


Feet.      Ft.per  sec.      Feet. 


Sq.ft.     !    Sec.-ft 


Auk.      8  E.  B.  Patterson. 
S.-pt.    18 
Sept.    23 


2851 
3^ 
3 


1,065  15,061 
1,056  15,853 
1,058    15,957 


3-471 
4  01 

3-98 


I 
788-18! 
788-96' 
789-06 


52,262 
63,570 
63,510 


DiscHABOE  Measurements  of  Saskatchewan  river  at  Grand  Rapids,  1913. 


Au2     27  A.  Pirie 
Aug.    29 
Aug.    30       " 
Nov.    10 
Nov.    U 


Sq.ft. 

15,422 
15,485 
15.427 
11,872 
11.963 


Ft.persec. 

Feet. 

3-711 

788-31 

3-J7 

788  36 

3-55 

788-29 

1  66 

78801 

1-71 

1 

786-97 

Sec.  ft. 

67,206 
35,266 
54,718 
19.727 
20,548 


26 


nEPAIfTilE\T  OF  THE  INTERIOR 


•1^.1 


J 


I.  ^■■ 
•  ■    r. 


:h 


'5 


i 


Daily  Gauge  Huout  and  Discuauoe  for  the  year  1912.  Saskatchewan  River  near 

Ileud  of  (iriiiid  Kupuls. 


AuaiftT. 


SiFTEMBXB. 


OCTOBEB. 


NOV(MB>R. 


Day. 


heinht. 


3;;;;:;;;;;;:; '  787-88 


5 787-93 

g 788-00 

7. 
8. 
9. 

to 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22. 

23 

24 

25 

26 

27 

28 

29 

30 

31 


13 

•21 

787-82 

» 

)            

787-83 





787-79 

788-74 



Dis- 
clmrKP. 


CmugB 
heiKlit. 


Dis- 
charge 


i  Gauge 
I  licight. 


Dis- 
charge. 


Gitugc  i      Di»- 
height.     charge. 


48,. '.00 

49,000 

49.250 

50.000 

50,750 

52,2.'j0 

iiS.OOO 

51,500 

50,000 

48,500 

47.000 

47,000 

47,000 

47,000 

47,750 

47,750 

47,7.'>0 

47,750 

47.000 

47,000 

50,750 

54,500 

.57,500 

61.250 

61,2.W 

61,250 

61.250 

62,000 

62.000 


788-79 
-84 
80 
■74 
■77 
788-89 
789- 11 


789-06 

788-99 

■99 

789-07 

788-96 

•98 

788-99 

-94 

•96 

-98 

789-01 

788-99 

789  01 

•10 

•06 

788-96 

62,000 
62,750 
62,000 
61,250 
61,250 
63,. 500 
66,500 
66,250 
66,000 
65,750 
65,000 
65,000 
65,750 
64.2,50 
65,000 
65,000 
64.250 
64,2.50 
65.000 
65,000 
65,000 
65,000 
66,. 500 
65,750 
61,250 
64,250 
64.250 
64.250 
!     64.250 
i     64.250 


78902 


789-60 


789-50 


787  29 


65,000 

65,000 

65.000 

65,000 

65.000 

65,000 

65.000 

66,500 

68.000 

69.500 

71,000 

72,500 

74.000 

74,000 

74,000 

74,000 

74,000 

72.500 

72,500 

72,500 

72.500 

67.250 

62,000 

56,750 

51,500 

46,250 

41,000 

39,500 

39,500 

39.500 

39,500 


787  23 


786-67 


786,28 


786-22 


38,760 

38.750 

38,750 

38,750 

38,750 

37,250 

35,750 

34,250 

32,750 

31,250 

29,750 

29,000 

28,250 

27,500 

26,750 

26,000 

25,250 

24,500 

24,500 

24,500 

23,750 

23,750 

23,000 

23,000 

23,000 


785-45 


-v.'! 


^^^H  . 

^.i  * 

^^^^^1 

-  V 

^■i  - 

& 

^^fc' 

>■;  1 

^^Ki-. 

PAaqVIA  RECLAMATION  PROJECT 
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28  PEPARTVUST  Of  THE  ISTERIOR 

PRECIPITATION,  The  Pas,  Man.    Latitude,  63'  49';  lontritude.  lOf  15". 




tsio. 

1911. 

1912. 

1913. 

January 

inrhea. 

] 

■  1 

inchea. 
n.9fl 

inchci.    i     inrhtrs. 

002      \      1  17 
0-14           n.iT 

Febnmry 

March 

April 

May 

.!      3-27 
.        1-92 

082 
2(M      . 
MS 

0-48 

0-56 
1-22 
4  39 

2  61 

3  54 
0-82 

006 
ISl 

June 

July 

AuKust  

4-67 
2-38 
192 
U'40 
1  65 
0-70 

2-42 
•      2-92 

0S7 
,      2-43 
1      O-l 

1      0-61 

1-85             II-.W 

0-60             013 



1                      1 

PRECIPITATION,  Swan  River,  Man.    Latitude,  52'  06';  longitude.  101°  15'. 


1909. 


1910. 


I9I1. 


1912. 


inchei^. 


Januiiry . . , 
February. 
Manli . .   . 


April. 

May 

Juno 

July 

Aui!u.-*t 

Septeiiilior. 
October  .  . 
Nuveiiiber. 
Deoeinber. . 


0-73 
2-21 
3-67 
2-57 
0  49 
0  89 
0-80 


inches,  i    inches.  inches. 

010  j 0  20 

0-50  • 0-30 

0-45  I 

186  1      0-31  

2-63  j      2-96        

317  3-52        

1-30  2-64        

4-47  \      3-68        

0-79  I      2-37        

0-22  1       112        

0-75  1-40 

1-30  '       1-20 


""'  -it    si 


..'n 


Precipitation,  Melfort,  Sask.    Latitude,  62°  47';  longitude,  10i°  30'. 


)^^ii^ 


Januarj- 

February 

March 

April 

May 

June 

July j 

AuKUSt ■ -■• 

September "'  ij 

October j      O" 

November '      "^o 

December 


inches. 

inches. 

inche*. 

COS 

0  80 

0  10 

050 

0-20 

0  40 

0  20 

0  20 

0  95 

107 

1-57 

047 

081 

160 

1-88 

1-32 

3  07 

3-60 

2- 10 

428 

604 

2-66 

2-65 

2-23 

084 

1-6! 

2-71 

103 

110 

0-29 

040 

1-70 

0-34 

1-80 

0-40 

0-50 

inches. 

095 
016 

0  55 
0-50 

1  43 


3-90 
2-27 

0-47 
020 
015 


PAaOUlA.  RBCLAMATWV  PBOJKCT 
p»«ciPiTAT!ON,  Cumberland,  Sask.    Latitude,  63'  8«';  longitude,  108*  W. 

January    

February   - 

March   

May   

r::::::::::::::::::.;;;=;;::::::::::::::::::::::::"":    - 
'-^ !: 

Aurirt  ••" 

September    

October    «••• 

November    

December   


PKECTPiTATioN,  Jjott  RiTer,  Sask.    Latitude,  62*  17';  longitude,  104"  21'. 


isil 


inches. 


January.. 
February . 

March 

April 


1912 


inchen. 


1913 


inches. 


May. 

June 

July 

August 

September. , 

October 

November.. 
December. . 


3  21 
129 
1-56 
1-63 
109 
O'M 


114 
2  M 


5- 18 
2-40 
4-20 
0'4S 


0-53 


2- 10 
5  36 
4-46 


0-2 


Temperature,  The  Pas,  Man.    Latitude,  53°  W;  longitude,  101"  15'. 


Year,  1910. 


Mean.     Maiimum      Date.  I    Miminum      Date. 


January 

February... 

March 

April 

May... 

June 

July 

August 

September.. 

October 

November.. 
December. 


61-8 
S4S 
M'8 
46-4 
400 
13-9 
2-2 


86 
Si 
SO 
74 
74 
27 
34 


21 
18 
19 
16 
9 
12 


30 
46 
30 
24 
19 

-2-5 
-42 


1 
31 
27 
23 
19*28 
10 


■.'.■^- 


.1 


30  DEPAftrVKST  OF  THE  INTERIOR 

Tempbraturi!:,  The  Pm.  M»n.    Utitude,  M'  49';  longitude,  lOl*  16'. 


Year,  IBM. 

Mn>n. 

Muimum 

Date. 

Hinimum 

D*t«. 

• 

• 

• 

08 
13-8 
330 
48-2 

3B  0 
47  0 
70  0 
83  2 

24 

13 

24*28 

5 

26 
19 

2 

9 

3 

3 

-42  0 

-180 

-80 

220 

43  3  ' 

34  0 

150 

3  0 

-17 

-51 

4 

I^Ufctl                                                     

5 

Xnj\\                                               

2 

Mttv  "                          

1 

"**> 

July 

S«0 
87-8 
480 
383 
•'• 
3-8 

8-0 
810 
87  1 
79  0 
40  0 
350 

17 

25 

Heptfiiiber ■ 

27 
31 

11-14 

29 

Temperature,  The  Pan,  Man.    Latitude,  63°  49';  longitude,  101»  16'. 


Ynir  1912. 


Mean.      MHiiinum      Date.       Minimum 


Junuray.. 

Fehruury. 

Marrh.. 

April 

May 

June 

July. 


AUKU!4t 

September.. 
Oitol>er 
Novernt)er.. 
Doeeiiii»er. . 


-7-7 

-2-3 

2  9 


57  5 
61  5 

58  0 
58-3 
4H'6 
388 
22-3 

4-3 


23  0 

34  0 

35  0 

82-0 
92  0 
82  0 
800 
760 
650 

36  0 
380 


30 
16 
27 

2i> 

27 

1 

10 

11 

1 

2 

27 


-54  0 
-34  0 

-31  0 

26  0 
34  0 
380 
40  0 
26  0 
17  9 
-80 
-260 


Date. 


TEMPERATunE,  The  Pus.  Man.     Latitude,  5^°  49';  longitude,  101°  15'. 


10 

25 

1 

19 
2 
21 
27 
26 
30 
29 
2 


Vi 


Year,  1913. 


Mean.      Maxiiiiuin      Date.      Mininiuin.      Date. 


January 

Feiiruary.   . 

Mareh 

April 

May 

Juno 

July 

AlD-'u."! 

S'pteniher.. 


..1„T 


On, 

No\  fiiiher.. 

Ueft'iiilxT. 


-17  ■« 
5-2 
2-8 


481 


830 
61-4 


120 
18  0 
42  0 


790 


830 
800 


29 
22 
31 


30 


29  &  30 
20&29 


31-4 
21  7 
12  1 


62-2 
63-2 
40  0 


-510 
-33  0 
-36  0 


22  0 


41  0 
380 


20 

-30 

-27  0 


Temperature,  The  Pas,  Man.    Latitude,  53°  49';  longitude,  101°  15'. 


24 


Year,  1914. 


Mean.      Maiimmni     Date.     iMinimuni.      Date. 


-23  30-0 


-32  0 


20 


PASQVU  RBClAMATlOy  PKOJKOT 
TiMPOUTun  AND  BAioiirniio  Rbadinob.    Eutem  Patquia  District 


m 


DM*. 


1912. 


August 


2... 

3  .. 

4  .. 

5  . 

6  . 
7.. 
8  . 
9 

10  . 

11  .. 
12 
13 

14 

18  . 

16  . 

17  .. 

m 

19  . 

20  . 

21  . 

22  . 
23.. 
24... 
25.. 
26. . . 
27.. 

28  .. 

29  .. 
30 

31 
Septemljer  1   . . 

2     . 

3. 

4... 

5  .. 

6. . . 

7... 

8... 

9.. 
"       10  . 
"       11... 
"       12     . 
"       13 
"       14. 
"       15     . 
"       16.. 
"       17 
"       18. 
"       19  . 
"       20 
"       21   . 
"       22 
"       23 
"       24  . 


OctDhrr 


26 
27 
2S 
29. 
30. 

1 

2. 

3 


TlMraB.(Tl<KI. 


BABommB. 


Hai. 


73 

77 

74 

78 

74 

77 

76 

75 

80 

78 

77 

70 

72 

78 

78 

74 

76 

78 

78 

68 

78 

79 

70 

76 

77 

69 

68 

68 

67 

75 

77 

76 

75 

73 

78 

67 

69 

68 

69 

70 

72 

76 

74 

70 

66 

65 

66 

63 

64 

64 

66 

6« 

57 

56 

57 

54 

44 

47 

54 

57 

60 

64 

oO 


Hin. 


54 

83 
84 

82 

46 

81 

82 

54 

85 

S3 

55 

59 

87 

84 

&. 

87 

80 

81 

82 

SO 

51 

49 

47 

48 

42 

43 

46 

44 

K\ 

50 

47 

46 

48 

46 

S2 

53 

49 

49 

50 

5H 

5t 

.>4 

53 

52 

28 

33 

34 

40 

41 

40 

39 

41 

30 

27 

26 

24 

30 

27 

29 

30 

36 

37 

41 


A.M. 


P.M. 


In. 


In. 


30  15 

30-00 

3028 

2V-91 

M'Vl 

20  97 

28-72 

28-88 

28-70 

28-70 

29-00 

28-81 

28-98 

29-21 

28-83 

29-81 

2880 

28  68 

28-83 

28-82 

28  00 

27-70 

28-74 

28  81 

28-71 

28-76 

28-79 

20  08 

29-10 

28-81 

28-85 

28  91 

28-87 

28  81 

28-91 

28-87 

28-95 

28-70 

28-62 

28  60 

28-75 

28-76 

28  73 

28  56 

28-59 

28-70 

28-72 

28-70 

28-90 

28  92 

29-00 

28  91 

28-98 

28-93 

28-77 

28  56 

28-54 

28  62 

28-73 

28-42 

28-51 

28-62 

28-79 

28-85 

iC  81 

28-75 

28-79 

28-85 

28-75 

27  50 

27-75 

28-70 

28-66 

28-74 

28-73 

28-79 

28-74 

28-74 

28-90 

28-79 

29  10 

28-95 

28-90 

29  00 

28-62 

28-82 

29-30 

28-71 

29  45 

29  45 

29-10 

28-95 

28  95 

28  85 

29-70 

28-90 

29-21 

29-00 

28-50 

28-85 

29-10 

28-55 

28-45 

28-30 

28  91 

28-00 

2i  25 

29-10 

29-20 

29  15 

29  10 

28  95 

29  10 

29-28 

29  45 

29-40 

29-05 

29-32 

29  00 

28-85 

28-75 

28-60 

28-49 

28  45 

28-50 

28-40 

Rcniiirka. 


Fair. 
Fair. 
Cloudy. 

('louily  anci  ruin. 
X'loudy  and  fog. 
Fog — Fine. 
iFair. 
iFair. 
Rain. 

I  Rain  and  rniii. 
jC'loudy  and  rold. 
Fair  and  cold. 
1  Fair  and  cold. 
jClomly. 
iCIoudy. 
iFair. 
■rioudy. 
Cloudy. 
Rain. 

Cloudy  and  cold. 
Cloudy  and  cold. 
Rain. 

Rain  and  rold. 
Cloudy. 
Cloudy. 
I  Ruin. 
{Ruin. 
Ruin. 
iCloudy. 
I  Ruin. 
j  Fine. 
Ruin. 
jRain. 

Rain  and  t-nld. 
I  Rain  and  gales. 
iFine. 
!  Fine. 
IFine. 
I  Fine. 
I  Fine. 

jFine — Riiin. 
!  Rain  and  Kale». 
!  Rain  anil  gules. 
jFuir  .ind  cold. 
jCMoudy  .-ind  cold. 
Cloudy  und  cold. 
iFinf^Riiin. 
j  Ruin  una  gales. 
I  Ruin  und  galea. 
I  Rain  und  gale.<i. 
'Rain  and  snow. 
Snow  flurries. 
Cloudy  and  cold. 
Fine. 

Snow  flurries. 
Rain  and  snow. 
Cold  »n<l  windy. 
Fair  and  cold. 
Fair  and  cold. 
Cloudy  and  ruin. 
Fuir  and  mild. 
Cloudy  and  cold. 


OKPARTtlKXT  OF  THK  ISTKRIOK 


J 


TEMPtRtn  Rt. 

Haromitib. 

Rffinttr 

Dutf. 

1 

Mu. 

Mil. 

A.M.           P.M. 

i 

IUI2. 

» 

In.         1          In. 

October      4 

«1 

40 

28  50      1        28 -.W 

Colli  rain. 

J 

49 

37 

29  10      i        29  15 

{  iiltl  ruin. 

'*           0 

47 

31 

29  15      '        29  00 

<*U)uily  ami  rohl. 

"          7 

51 

34 

28-70      ;        28-70 

(Iiiuily     Kiiin. 

**           8 

4N 

:<5 

28-75      1        28  95 

Hitin  and  ^mm. 

•«           \\ 

4N 

30 

29  23      '        29  12 

I'liiuily  anil  ciilil. 

"         Id 

43 

26 

28  91               28-87 

Cliiuily  ami  i-i>li\. 

"         11    . 

4A 

34 

29  tW              28  80 

Hnc. 

••         ].. 

47 

33 

29-15              '29-10 

Cloudy  anil  Kali'^'. 

"       in 

■>4 

24 

28  75      i        28flO 

Cloudy  and  cold. 

"         14 

55                    27 

28-82      '        28-S9 

Fair  and  rold. 

is 

50          ,          32 

29  10      '        28  95 

Fair  and  mild. 

"         16 

46          '          34 

29  00      '        28-70 

Fair  and  iiiilil 

"         17 

4U 

33 

28-80              28-82 

Cloudy  and  cold. 

"         IH 

47 

36 

28-81       !        28-85 

l.iKht  8now. 

"         19  , 

45 

35 

29  00              2S  80 

tair. 

"          '0 

41                    33 

28-75              2S-.'i5 

Snow.  3  in. 

21 

41                    2H 

28-70              28  90 

Fair  and  cold. 

22          . 
"         23 

40                   27 

;18                    27 

29  l.i              211(10 
28-32              28-82 

Fair  and  colil. 
Fair  and  milder. 

"         24  ... . 

39                    28 

28  41               28-(i;t 

25  

1          47                    29 

29  15      1        28-94 

Fin*  i?*  intrihicil  to  mciin  Char. 

Fair  is  intcndcil  to  mcin  I'ltrthi  ('h>utly. 


'1 

4- 
-■   -1 

"HI 


Tho  following  summary  shows  the  highest  niid  I'-iv.-'t  rondii.fe^  and  tho  ovcraRO 
ti-iiii)oriituro8  for  cneh  month  together  with  tho  mimbor  of  times  the  mercury  fell 
bi'low  tho  freezing  point: — 


A-lffust    - 

HiRlx'st    re-oliiiK   on    lOlh... 
Lowest  reading  on   2(itVi.... 

Avcrape   maximum    

'*  minimum    

Number  of  tiiii.-s  below   32" 

St-pt*  mbei-~- 

lIlKtii-st    ro:id  ns   on    5th.... 
I.owi.sl    rcMdinK   on    2l>th.... 

^ve^;lBe    maximutn    

"         minimum    

Number  of  times  below   32° 

October  (1st  to  2oth)  — 

HiKiicst  rca'iinK  on   2nd.... 
Lowt'Ht   readinjr   on   13th.... 

.Xvcr-apo   maximtu:      

minimum    

N'iim":.cr  of  timis  hc^nn'  32=. 


HO' 
42* 

49°.6 
None. 


78° 
24° 
62°.? 
40°.9 
9 


64° 
24° 
4S°.5 
32°.3 

1! 


. 


PAkQVU  RECLAMATlOy  PROJECT 
TmraJUTum,  Paaquia  Dirtriot,  j%u  1M8. 


June 


July 


I 

2 

a 
i 

B 

7. 

S 

9 
10 
U 

la 

18 

u 

IB 
IB 
17. 
18.. 
IS. 
90 
31 
22 
23 
24 
2S 
26 
27 
38. 
2« 
80. 
1. 


2 
8.. 

"  4.. 
"   8.. 

"  6.. 

"  7.. 
"  8.. 
"  «.. 

"  10 

'  11.. 

"  12.. 

"  18 

"  14 

"  18.. 

"  16. 

"  17.. 

"  18.. 

"  19.. 

"  20., 

"  21. 

"  22. 

"  28. 

"  24 

"  25 

"  26. 

"  27. 

"  28. 

"  29 

"  30 

"  31. 

AugUHt 


79 
Bt 
B« 
78 

n 

78 

84 
77 
88 
89 

«• 

m" 

•7 

71 

77 

81 

80 

•8 

B4 

•B 

78 

68 

6B 

67 

66 

67 

70 

75 

77 

68 

73 

6« 

66 

68 

69 

66 

76 

75 

75 

■n 

73 
73 
74 
68 
73 
79 
74 
88 
73 
79 
85 
65 
77 
78 
75 
79 
75 
76 
77 
65 
66 


40 

•8 

s 
s 

SB 

8 

41 

47 
Bl 

•I 

Si 

at 

I 

at 


at 

61 

Si 

46 

80 
58 

49 
48 
00 
62 
59 
S5 
62 
48 
46 
57 
S3 
53 
S9 
S3 
42 


6»877-« 


34 


DEPARTUEXT  OF  THE  INTERIOR 

Tkmi'ERatires,  Pasquia  District,  year  191S— Concluded. 


Date. 


AuKUlt 

10 

" 

U 

" 

12 

13 

it 

14 

" 

15 

" 

16 

(1 

17 

" 

18 

" 

19 

<i 

20 

" 

21 

41 

22 

(( 

23 

" 

24 

** 

25 

" 

26 

" 

27 

" 

28 

" 

29 

" 

30 

" 

31 

Soptember  1 

" 

2 

" 

3 

" 

4 

5 

(( 

6 

" 

7 

" 

8 

" 

9 

" 

10 

" 

11 

u 

12 

(1 

13 

'* 

14 

" 

15 

** 

16 

" 

17 

" 

18 

" 

19 

" 

20 

" 

21 

•' 

22 

" 

23 

" 

24 

'* 

25 

" 

26 

" 

27 

'* 

28 

*' 

29 

'* 

30 

Maximum. 


65 
75 
80 
63 
73 
67 
67 
67 
77 
78 
73 
75 
69 
75 
71 
72 
71 
69 
79 
69 
60 
63 
67 
71 
77 
80 
72 
63 
65 
66 
63 
60 
58 
60 
61 
62 
66 
74 
72 
49 


47 
38 
40 
50 
60 
71 
40 


Minimum. 


40 
48 
45 
87 
51 
59 
55 
42 
42 
59 
61 
55 
55 
53 
49 
61 
55 
55 
58 
54 
52 
50 
55 
49 
51 
53 
61 
55 
51 
48 
61 
59 
56 
39 
41 
48 
44 
42 
50 
51 
40 


33 
36 
25 
28 
28 
40 
34 


Red.. 


Souris  . 


Hony. 


Little  Sai 


Month. 

Days. 

Average. 

Juno 

22 
31 
31 
26 

Max.      71-6 
Min.       51-6 
Max.      71  5 
Min.       53  7 
Max.      714 
Min.       52  2 
Max.       61-4 
Min.       45-3 

August 

North  Si 


PASQVIA  RECLAMXTIOy  PROJECT 


RuN-0»». 


RiTar. 


Souris  . 


Hoasy. 


Little  Saskatchewan.. 


Area. 


Month. 


Monthly  Mean. 


Sq.  miles.; 


B^  34,800     May.. 

"S" "         June... 

.luly... 


A;  ,-"3t 

iSn'.  mber.. 

■.<'.■  -..ber 

Ik  jvcmber.. 

I  ecember.. 


lanuary 

February... 

March 

April 

May 

June 

July 

AuKUst 

September. 

iOctober 

November.. 
I>ecember. . 


22,500     October 

"  November.. 

"  December.. 


3,960 


1,2S0 


January 

February ... 

March 

April 

May 

June 

July 

August 

jSeptember., 

iOctobcr 

[November.. 
December. , 
July 


.\UgU8t 

September., 

October 

November.. 
December. . 


North  Saskatohewaa.. 


January 

February... 

March 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December. . 


149,500 


January 

February... 

March 

April 

May 

June 

July 

August 

September.. 

October 

Norember.. 
iDecember.. 


Cu.  ft.  per  sec. 

068 

050 
•033 

030 
•032 

006 

046 
•023 

015 
•009 
•099 
'380 

092 

050 

038 

027 
■033 

035 


Maximum  per 
square  mile. 


•0035 
•0024 
•  0009 

•0004 
•0002 
•1044 
•1043 
•041 
•006 
•0026 
•0024 
•0024 
0022 


•039 

•031 
•023 
•018 


04 
•05 
■0£ 
•74 
•42 
•26 
•30 
•19 
•049 
•068 


•041 
•033 
041 
229 
■366 
•337 
404 
388 
■030 
•017 


cu.  tt.  per  see. 
1912. 
•0849 
•0765 
•0552 
•0495 
0698 
•1030 
•0445 


1913 


•752 

•151 

•0649 

•0510 

■0349 

•0466 

•0426 


1912. 


1913 


•064 

•0104 

•0034 

•0031 

•00275 


1913 
•377 
•379 
•202 


1913. 


165 
•720 
•389 
■405 
■38 
■1008 

■2ie 


1913 


■419 
■387 
■428 
■421 
<3«8 
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DEPARTMESr  OF  TBE  INTERl  )R 


KuN-Orr. 


River. 

Area. 

Month. 

Monthly  Mean. 

Maiimum  per 
square  mile. 

Red  Deer. 

Sq.  miles. 
4.000 

7.590 

July        

Cu.  ft.  per  see. 

•710 
•406 
•195 
•530 

Cu.  ft.  per  sec. 
1913 

August ... 

•514 

tt 

September 

•296 

u 

October 

•127 

II 

II 

Assiniboine.. 

January 

•022 
•021 
•026 
•632 
•596 
•245 
•445 
•334 
•145 
•093 

1913 

a 

«« 

It 

May  . 

•836 

tl 

June               

•428 

II 

July 

•536 

II 

•514 

II 

'211 

II 

Octuber 

Xoveniber.. 

•0982 

(i 

l> 

Decem'ier 

I' 


I 


I  i 


i. 


„. -^i. 


HiiiiiiAiHBiMHHHiiiliaaHMIM 


■VC*     PJT; 


'  s 


■      rv 

I     a 


TCiOOO 


70^000 


riATC  N*  >7. 


WATtN   POWSR   WUNCM. 

J.  ■.  CIMMM,  ■■»|Hi<I»ii««IH. 

SASKATCHEWAN    RIVER. 


I  AM.  Itit  T»  ilMI.  «*I4. 


LB  nka^  MANrroBA. 


Ta  M«*m»Mv  >M««  M  ^ASeUIA   HBCI.AMATION  rNOJBOT 

.  M.  mum.  c  K. 


.  «M«a^Mffx>Mtt«uc 


:M«*    Kii»I»««i    •«    W»«l«ii>»<l»i« 


Tqooo 


►-       60,000 


SOiOOO  1- 


AQOOO 


20POO| 


10,000  L — 


ft^tn  M* »» 


WATCH  poitnn  •hamcm. 

MAHKATC-HKWAN    HIVKK 

■• 
«mAND     HAIWIK 

■V  tN««.  H.  WW",  e.t 


TO    NOW.   I«1«' 


ICT 


■  «*. 


1 


1 

830, 

1 

8891 

1 

8?B 

827 

1 

flpft 

H 

AP^ 

lil 
III 

894                                         i 

h. 

Z 

8Pa! 

1 

~" 

682; 

z 

eei  1 

o 

p 

< 

880 

•^ 

> 

Ul 

-1 

819 

t 

u 

818 

— y 

«I7 

/ 

eift 

815 

814 

T 

t 

T * 

«.,r       '       \ 

II 

5 

To 


MEAN    0I5CHARGI 


PIATI  N«  »» 


WATCH    WmM    BIIAMCM. 

J.  m.  CXamrn*.  ■m»«HM«««<»w«- 

HA8KATCHBWAN    RIVBR 
««DAII   VAta  TO  riM»*  i^i«- 

D.M.AM  .H.W.-0  CO-..-W  «wH«-«  eu-w  o*  •-«•  '  «~ 

•ABOUIA   HBCI.AMATION   l»«OJ«CT 
■»THO«.  •«.•««".  «■■• 


5CHARGE     IN    SECOND    MIT 


r 


».  a  1 ,. 


■V.  V 


M 


Liar^atfr^-jm:  JC^ 


TCSfTHTB" 


■■IHarfiiialialMa 


CF»0*«         LAAB 
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PASQUIA   RECLAMATION   PWMECT 

SASKATCHEWAN  RIVER 

CCDAM  UMU  TO  CROm  LAKE 

lOWWWOWIIB  MUT  N*l 


•-^ 


*^. .  ?%.t  ^.1 
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V'Tt  M*4t 


X 
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PASQtlA  BECLAMATION   PBOIECT 

SASKATCHEWAN   BIVER 

CEDAR  LAKE  to  CROM  LAKE 

TOMMAPMC   IHtlT  •*•! 


r     ^ 


m^ 


riiii 


kMi  U>ii 


PASQiriA  IUM:U\MAT10N  PWOIEfT 

SASKATCHEWAN  RIVKR 

CCDAR  LAKE  to  CftOSS  LAKE 

TOPOCIumiC  SMCCT  M*  3 


^^ 


mgmmmmmmmmmmgmmM 


CHLAFi  LAiiS 


/? 


4- 


A    »   S 


PA80"I*   BECLAMATiaH  PBtMBCT 

SASKATCHBWAN  ittVBR 

CCDAM  LAKE  to  CNOM  LAKE 

TOMWMPHIC  MiUT  MS 
I  ■    I         r        -        —       tm      m* 


CE&Afl         L  A   'A   E  .^•-' 


L 


-war 


.-»—»»►  PASQt'lA  BBCLAMA-nON    PBOIKT 

SASKATCHEWAN   RIVER 

TOPOOII*H«««"M»« 


HfUHHiMlilMHMiaaiHHHHH 


•A  a 


Am  mif  I 
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PASQUIA  RECLAMATION  PROJECT 

SASKATCHEWAN  RIVER 

CeOAR  LAKE  to  CROM  LAKE 
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•  f 


<.• 


MHil 


CELAfi  LAAE 
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4««  »  •> 


'•'.Ml 


wi  »^7i  *s«  '■  i*» 


HMI 


wmTI 


PANQITIA  RKTLAMATION   HHOIETr 
SASKATCHEWAK  RIVER 

CeOAR  LAKE  to  CROtt  LAME 

TOPoamwMc  aMOT  m» 


I 


~'i  «:' 


KATC  H*** 


PASQUU  RECLAMATION  PROJECT 

SASKATCHEWAN  RIVER 

CEDAR  LAKE  to  CROSS  LAKE 

TOPOCMAPNIC  SMEET  H9  • 


mmty  HMft  aftprv/c* 


Mry  kMr«wr«lt<« 


aATINVtO 


Piy>WM— I  w  ttm  IMMM  rmk 


SA3KATCHEWAN  RIVER 

CKDAR  i.AKI    r*    rRYMQ    PAN 

TIMQ  RAWM  tMOT  Mi  I 


Sc*^*» 


; 


KAiqriA 

SASKATCMBWAN  lUvm 

omah  law  t*  rnvMO  pm 


■flkHriM. 


i 
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PASQIIA   RBCLAIIATION    PRMBCTr 

S.XSKATCHEWAN  Rl.T.R 

CEDAR  LAKE    TO     FRYWO    PAN 
topocraphk:  wkkt  m  s 


•Mto4Mratfto«l 


^ 


\>» 


mamm 


wmam 


,j  lit,   lM*n»r  r-aM* 


PASqDIA  BBOLAJfATIOIf     FROjaOT 

SASKATCHEWAN  RIVER 

CEDAR  LAHI   T»    r«T«C    PAH 
TOPOORArMC  SMUT  W4 


jC*JtOU>%.»  f  .—t  (-MN* 


^. 


"TiATf  l*li" 


KMIMU 


PAMiUIA  RECI.AMATION  PROJECT. 
l-I^UitKATCHKWAN      HIVKR 

uuu  TO  nrmM  pan 


M^%*m,.**t 


MiaiMiilil 


PASQriA  RECI^MATION  PROJECT. 

«ASKAT<'IIKM'AN       KtVKH 

OEDAR  LAKC  TO  FRYINO  PAN 

TOTOOR«M*ic  «Hcrr  no.  • 


■pi^    K  m'...  I'H  , 


■¥ 


mam 


FRYING     PAN 


Jt.^ 


KATCN*M 


PAUQIIIA  RECLAMATION  PROJECT 
HA.HKATCHBWAJS      RIVE» 

00*11  LMW  ■»*  """•* 


M^%*^e*., 


■MMaiA 


...  ■■-iMit  .■JFfiM'.Lfr.amjr  - 
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ItapwUMnt  of  the  Inlerios  Canada 

NONOURAM.I  w.  J.  aocMe.  MmisriK 

W.  <H.  CORV.CM.O.  Of  POTY  MWISriN 

Water  Power  Branch 

JtCNULiu.  •unamnimin 


PASQUIA  RECLAMATION  PROJECT 

SASKATCHEWAN   RIVER 

PROFILE    OF   PROPOSED  CANALS 

CEDAR  LAKE  to  CROSS  LAKE 

Vartical  seal*  of  feet 


nr  flCCLAMATtOM 


mmmm 


^^^m 


l)>-|>ttrlineDl  of  the  liii'SHor.  Canada 

MONOUKAILt    W    J     DOCHI.  MIMISTI* 

w  w  coirr.  c  M  0  Of  pu  1  r  MiKif  TiR 
Walcr  Powrr  liranch 

j|CHAiUtl»UI>IR>Nlf«OtMT 


PASQl  lA   RECLAMATION   PRO.IKCT 

s.vskat(:hi:w.\n  river 
profile  of  proposed  canals 

CEDAR  LAKE  to  CROSS  LAKE 

Vertical  scale  of  feet 


Horizontal  scale  of  feet 


«oo         *0« 


M*v,   1914 
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CLASSIFIED  LISTS  OF  REPORTS 


Th«  Rtporti  publlihad  by  tht  Dominion  W«t«r  Pow.r  Branch  with 
th*  oxception  of  th»  Annual  Report*,  havo  boon  called  Watar 
Rescurcaa  Papers,  and  have  been  numbered  1.  2,  etc. 


Annual   Report,  prevlout  to   1913  are  Included   «'»j?   »''•   ^"""2L!i?S??oVthIi' 
Department  of  the  Interior,  and  can  be  secured  from  the  S^sretary  01  tn« 

Department. 
Annual  Report  for  1912-13,  published  1914. 
Annual  Report  for  1911-14,  published  191B. 

Annual  Report  for  1914-15.     In  Press.  _  .    ,_.   ^  .,.,, 

WATER  RESOURCES  PAPER  No.  1.— Report  of  the  Railway  Belt  Hydrooraphio 

Survey  for  1911-12.  by  P.  A.  Carson,  B.A.,  D.1..8..  Chief  Engineer.     Published 

1914. 
WATER  RESOURCES  PAPER  No.  2.-R*port  Of  Bow  River  Power  and  StoraQ. 

investigations  (Bow  river  west  of  Calgary,)  by  M.  C.  Hendry,  B.A.Se.,  Chief 

Engineer  In  charge  of  surveys.     Published  1914. 
WATER  RESOURCES  PAPER  No.  3k— Report  on  Power  and  Storage  Investiga- 
tions,  Winnipeg   river,   by  J.  T.   Johnston,   B.A.Sc,   Hydraulic   Engineer  of 

Water  Power  Branch.     In  Press. 

WATER   RESOURCES   PAPER    No.   «—««PO't,  »'»''•*«"'*»''•    "j|''e'Xrn«'p'' 
Survey  to  the  year  ending  1914,  by  M.  C.  Hendry,  B.A.Sc,  Chief  Engineer. 

In  Press. 
WATER  RESOURCES  PAPER  No.  5 — Preliminary  Report  on  the  Pasqula  Recla- 
mation Project,  by  T.  H.   Dunn,  C.E.,  O.L.8..  Chief  Engineer  In  charge  of 
Reclamation  Survey.     Published  1914. 
WATER  RESOURCES  PAPER  No.  «.— Report  on  cost  of  various  sources  of  power 
for   pumping    In    connection    with    the    South    Saskatchewan    Water   Supply 
Diversion  Project,  by  H.  E.  M.  Kensit,  M.I.E.E.  and  Mem.  Am.  Inst.  E.  E. 
Mem.  Can.  Soc.  C.  E.     Published  1914. 
WATER  RESOURCES  PAPER  No.  7.— Report  on  the  Manitoba  Water  Powers,  by 
D.  L.  McLean,  S.  S.  Scovll,  and  J.  T.  Johnston,  compiled  for  the  Manitoba 
Public  Utilities  Commission.     Published  1914. 
WATER  RESOURCES  PAPER  No.  8.-Report  of  the  British  '  o"""bla  Hydrogra- 
phic  Survey  for  1913,  by  R.  Q.  Swan,  B.A.Sc.,  Chief  Engineer.    Published  1915. 
WATER  RESOURCES  PAPER  No.  9— Report  of  Red  River  Navigation  Survey*, 
by  S.  S.  Scovll.  B.Sc.  Assistant  Chief  Engineer  of  Manitoba  Hy"  ohic 

Survey.     In  course  of  preparation. 
WATER  RESOURCES  PAPER  No.  10.— General  Guide  for  Compilation  of  Water 
Power  Reports  of  Dominion  Water  Power  Branch,  prepared  "y  J-  T.  Johnston, 
B.A.Sc,    Hydraulic    Engineer    of    Water    Power    Branch.     Publlahed    1915. 
Limited  edition. 
WATER  RESOURCES  PAPER  No.  11.— Final  Report  on  the  Pasqula  Reclamation 
Project,  by  T.  H.  Dunn,  C.E.,  O.L.8.,  Chief  Engineer  In  charge  of  Reclamation 
Survey.     Published  1915. 
WATER  RESOURCES  PAPER  No.  12.- Report  on  Small  Water  Powers  In  West- 
ern Canada,  and  discussion  of  sources  of  power  for  the  Farm  by  A.  M.  Boale, 
B.SC.     Published  1915. 
WATF.R  RESOURCES  PAPER  No.  13.— Report  on  the  Coqultlam-Buntien  Hydro- 
Electric  Development,  by  O.  R.  O.  Conway,  M.  Inst.  C.E.,  M.  Can.  Soc.  C.E., 
Chief  Engineer  of  the  British  Columbia  Electric  Railway  Company.  Limited. 
In  press. 
WATER  RESOURCES  PAPER  No.  14. — Report  of  the  British  Columbia  Hydro- 
graphic  Survey  for  1914  by  R.  Q.  Swan.  B.A.Sc.  Chief  Englnee     Published  1915. 

WATER  RESOURCES  PAPER  No.  15 Report  on  the  Water  Powere  of  Alberta 

and  Saskatchewan  by  C.  H.  Attwood,  O.L.S.,  Chief  Engineer  Alberta  and  Saa- 
katchewan  Power  Surveya.     In  course  of  preparation. 

WATER  RESOURCES  PAPER  No.  16 Water  Powers  of  Canada      A  aeries  of 

five  pamphlets  In  one  volume  covering  the  water  power  situat  .i  In  Canada 
prepared  for  dUtribution  at  the  Panama-Padfle  Exposition.  San  Francisco, 
1916,  by  Q.  R.  Q.  Conway,  Consulting  Engineer  to  the  Vancouver  Power  Co., 
Perclval  H.  MItchuli,  E.E.,  Consulting  Engineer,  Toronto,  H.  Q.  Acres.  Hydrau- 
lic Engineer  Hydro- Electric  Commission  Ontario.  F.  T.  Kaelln.  Asst.  Chief 
Engineer  Shawencgan  Power  Co.,  K.  H.  Smith,  Engineer,  Nova  Scotia  Water 
Power  Commission.     Published  1915. 


